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PREFACE. 




/ 

J have lor years be» u anxious that NATURAL HlftORT^hoUli^ 
made a regular Brarich of*Educatioii; because it exereftes both -4 
obaejvant and ihc refJcclne powers; furnishes enjoy ni£bt, pure 
exhaustion, and tends In make *devotional^J^elingB p ha 
present little Work nas keen lindertaken in the hope t! 
rnru’uce to such ^result. 

'a its preparation, I have aimed at convoying at t &4 

rumrities of structure by which the principal ,‘$P(MiQn3*of the" 
(ii*i*Tiiu kingdom arc dnhugiushed; and of the jjabih*, economy* ana 
1^5 cd of one or more of ihc most common native species ^belonging to* 
far’h of these groups. Foreign species^arelbcgaaionjJJy mentioned 
. uttjftf&mexioii with *beir Aispective claasesi^p.t the 11 homS pftduce M > 
forms the 41 staple commodity . n 

The exercise of memory involved in the repetition of scientmo* 

arx^pa, or ui the recital ‘of anecdotes respecting thc*ammals of the 
arctic or tropical regions, is, comp datively, o 5 ' little importance. The 
preat object should be to bru^ natural-history knowledge home to 
the personal cxpcuence of the pupif. To* teach him*to observe, to. 
classify his observations, and to reason upon them ;*and thus to invest 
with interest, yie CC vTlVlQN OBJKOTS which he sees around him- 
Small collections of natural objects made bj the pupils themselves, 
would, under the. guidance of a judicious teach#r, be of great valu^’ 
:n this species* of mental culture, and would form the much-pt‘.zed' 
ornaments of the school-room. 

The present volume has been prepared m amid*the scanty leisure 
incidental to the lif ■ of a man of business. It will, therefore, I hope, 
be regarded with indulgence, both by the Naturalist, and by him who 
is practically engage 1 m the important duties of the school-room. 

It. FATTFRSON. 

B^lfatt, 3, College Square, Worth. 

September bth, 1843. 


Note. — The ilia strati on a* for the most part, are those employed in the 
•*Court Elementaire de Zoologk-" of M. Milne Bdwjfdp ; a work adopted by 
the Council of Public Instruction in Franoe. 
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INTRODUCTION TO ZOOLOGY, J 
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FOR fire 


US*E OF SCHOOLS. 


“ These are thy glorious works, Partot<^ good — 

Almighty! Thiius tliis universal tofme, 9 9 

Thus wondfijus fain Thyself how wondrous, then, 
Unspeakable FSffio sit’st above the heavens— « r ~ 

To ua^ffvifiible, or dimly seen 

iAoiese thy lowest works; yet these declare • 

Thy goodness beyond thought, and poyer divine.’'—M iltox. 


w — 

" The word “Zoology” is derived from two Gregk Words, and , 
^ signifies a knowledge of aninjals. The science which teaches 
Jfthe structure, habits, and classification of animals is Zoology: 
|tthe person by whom such knowledge has J>een acquired is a 
%^Zoologist . 

SjJ When we regard man as the head of the animal creation, 
$?and trace the various gradations of structure and intelligence 
- betweeu him and some of the humblest .organized tribes of 

B or when we think of the*countless multitudes of 
scattered over the earth, and diffused ’throughout its 
it might seem that any attempt to form them into 
to distinguish the several species, and bestow on them 
iate .names, would be altogether unavailing, 
what the labour of an individual would be insufficient 
b, the combined exertions of many arg, in the course of 
ble to accomplish; and as man possesses the power 
unit ting by writing the knowledge he has acquired, 
enalded to benefit by the (pil qpd exertion of those 
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jrlio havo*gone before us, and take advanta^^e o$ the materials 
which their industry kas collected. . , * . 

• The first and most obvious thhig to’be done, is to fix njfem 
►some good distinguishing marks,M>y whieb tfie priii cjj^groups 
of animal^mny be separated from each tMher. This would, ■ 
at fii^fr^iglit, appear an easy matter. TJiiiS, birds might be 
distin^uisli&l by the power of flight \ and fishes by that of 
living Aid swimming in the wafer. Hut a little attention 
would show, that such characteristics would, in both cases, 
lead to erroneous results. °The bat flies in the air, yet it 

« f * 9 ** 

brings forth its ydung alive slwd suckles them as the domestic 
cat would do. The whale lives in the sea; but, while in the 
fif^fic^ieart lias only (uo compartments, *t ho blood is cold, ; 
au(l respiration is effected by giXs; the whale has a heart fuT- 
nislied, like that of the ox, with four compartments, the, hlooff; 
is warm, andr‘breathing is carried on by lungs. The fish 
deposits its spawn, a*d the young, when liberated from* the 
eggs, provide to* tfiemsejves according to their several instincts. 
Thu young of the whale, on the oor f ra;;y, are brought forth 
alive, are objects \>f maternal solicitude, and *are suckled with 
affectionate assiduity. Tlie bat, though llyiu^vrHhe air, is 
not therefore a bird; the whale, though swimming in the sea,. 
is not therefore a fish. They both belong to the senne division * 
as our large domestic quadruireds, which, from the circum- 
stance of rlieir suckling their young, are grouped together by • 
c tlie expressive term Manunalia.” 

It is obvious, therefore, that structure must, form the basis • 

of classification. And in the present state of our knowledge, 

it is no less obvious that arrangements, based on the structure 1 

of one particular organ, or one series of organs' to the exclusion 

of others, would be incomplete, and would lead to error. All 

organs must la considered, and internal as well as external 

structure must be examined before- auv true systematic 

• ^ , 

arrangement can ‘ be attained: and this will be complete, 
exactly in proportion to the extent and the accuracy of otuf 
knowledge. The great object is, to arrange animals in such’, 
a wav as to exhibit their true affinities to each other, and to.I 
embody, wiih regard to each group, the most comprehensive^* 
truths regarding. them which the conjoined labours of eminent 
men have as vet elicited. 

Lamarck, a distinguished French naturalist, proposed qr J 
ranging all auimals according to the presence or absence of ft. 
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• 

skull, anil a backbone or vertebral column; and this division 
is so convenient and so obvious, that it is still retained 
Jirit Baron Cuvier pointed rfmt, that great and important 
differences exist among the* invertebrate annuals, or tljose 
which are destitute of a skull and testebraJ column—dif¬ 
ferences so great as to justify a further subdivision^ and 
that according to the modifications of the nervous*syst cjp, tin* 
entire animal kingdom mif;ht be divided into four primary 
groups,—one of them consisting of the vertebrated animals, ( 
and throe of those which are iuvfrtebratod m Adopting these 
views, we follow the Illustrious Cuvier in dividing the whole 
animal kingdom into four great groups, or sub-kingdoms; 
namely,— t * 4*0* 

I. Vertebrated animals, or Vertrbrata; * 


[lNVEItTliBHATA.] • , 

II. Soft-bodied animals, or«r! loUusca; 

III. Articulated animals, or Artmtiata; •* • 

IV. Radjufoxlyfnimals, or lladiata. 

To begin wj&lthese at the foot of the scale and gradually 
ascend* is the best mode of preparing to enter v\ith advantage, 
on the consecration of the highef ranks <ff organized beings. 
Our attention should, tlnyeforg, be directed in the first place, 
to the Radiated animals. • 


RADIATE]) ANIMALS*. 

« 

; “ O Lord, how manifold are thv works! in vistlom hast Hum ni.uk' 
them all: the ( j artli is full of Ihv rirlu\s: so this peat and wide soa. 
wherein arc things t rooping innunu*r;ildi\ hotli si^all in* I pvat heasK” - 
. j PttAl^IS- • _ 

[If we pick up a common alar-fish, which has been loft upon 
.the beach by the retiring tide, >vo notice that the limbs or 
arms of the* animal arc like radii, diverging from a common 
*$entrc, or tike rays surrounding a central disc. From this- 
^rcuinstancc ir is termed a "grayed” or “radiated 51 animal. 

' In other species belonging to the same great class, the 
radiated structure, is not at first sight so obvious. It will, 
however, be easily detected in the sea-urchin (echinus), although 
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* 

the outlinte of the animal is so ^different. In others, it will 
be found—not in thc^geuoral aspect of the body, but in th(; 
radiated arrangement of the perils sniTonnding the moidhr. 
Wherever, throughout this division of the animal jy^gdom, 
wc arc abltf to trace wi "the body the existence of a nervous 
system,"*it partakes of that radiated appearance, which, in 
sonic ^pcci&ri, is presented by the external figure. Some 
crcutur<% in which no nervous syStem has as yet been dis¬ 
covered, are included in this division; and as our knowledge, 
of their st^uctur^ and habits'is increased, our present classifi¬ 
cation must be revised aud pefhaps amended. 



animals of a higher and a lower*grade of organization, viz .:— 


JKiftwritt, or Infusory Animalcules; 
JSntozna,t or Internal Parasites; 
r * Zfopkytu, orUolyps; 

/Indiana, or Rayed Atpin#?* 4 


CLASS OTUSORIA, or INFUSORY ANIMALCULES. 

• • 

9 i* 14 Where the pool 

Stands mantled o’er with green, invisible 
• Amid the floating verdure millions strlty. 1 ’—Tjiumhox. 


Ik auy vegetable substance be allowed to remain for about teir 
days in a g^ss 4 of water, exposed in a window to the rays of 
the sun, the water will 1 appear to the naked eye to have 
undergone littk change. Rut if a drop be taken from tlnf 
surface and placed under the microscope, it will exhibit such-: 
a multitude of liviug beings swimming about, that the spe<ra 
tacle cannot be, looked upou for the first time without surprise! 
and even astonishment. Nor is the feeling of wonder diinij 
uished when we endeavour to calculate their size, and form’ 
St une estimate of their numbers. If a drop of the watei| 

* The sponges ( Pori fern ) art* nnuttofl, as naturalists are not yet 
agreed hs to tlu»ir true nitfure. c 
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containing them be placed jgetween two pieces of •glass, thqp 
Vill be seen swimming about with perfect ease in that little 
4Hm of liquid, and passing’ ajid repassing without even coming 



Fig. 1.— IffTrsoKiA. 


* Avn 


into contact. The globules pf bloud in the human body are 
variously estimated in regard to size, but when magnified 
180,000 times do not exhibit an image large# Jlian the uccoin- 
pafljfin g figure. Many of the infusoru animalcules arc, 
however, still more minute, so that 180JOQ0 of them 
placed together 4 tk paper, would occupy even a * 
smaller surface, f » » 

Professor Hhrcnberg, of Berlin, has calculated, that 2000 
of thf'm placed together would measure but one line, or the 1 
twelfth pa$t of an inch. According to tins estimate, a single 
drop of water might cpnlaiy 500 millions of these inimite 
animals, a number nearly equalling that of the whole human 
, species now existing on the earth! * * 

* But although these animalcules abound in infusions of animal 
or vegetable mat ter—whence their name infusoria —they sire 
not restricted to such situations. They are* numerous in ail 
countries, and ftre found in all waters; not merely in those of 
the stagnant pool, but in lakes, in rivers, and in the sea itself. 
From materials furnished to him by the late antarctic expedi¬ 
tion, Ehrcnberg* has ascertained* that they exist eyen in 
the ice and snow of the polar sea, and that th*y are abundant 

,#lot only in inland seas, and in the vicinity of land, but that 
‘ the clearest and purest water, taken from the open sea, and 
far from land, is crowded with microscopic life. These minute 
Morgan isms have been found living at the* depth of 270 fathoms 

\ »lfc i.-i. Mounds. TI. Trufhffitf? HI. Enthilix, Hank atumalrulr 

* IV. Paramrn/fMi. V. Kufpothi* VI. Tmr/irlttM , when moving upon nnr.nt. 
scoplc vegetables. 

* Ehreuberg on Mimwiojm Life in tlie <h e.aii at the South Pole. a:i<l 
i at eoriHidorahlc depths — AimaK Nat. llfcst. Slop. 181-1. lap. 

A 
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(Jl 620 fcet^, and, consequently, subjected to a pressure equal 
to 50 atmospheres.* fsor are they houiidei. even by these 
localities, for they have been discovered in the cells of planter* 
and in other situations where, but a few years ago, tlyjy; pre¬ 
sence would not have Jxftn suspected. - 

As, fl Jey are so widely diffused, and must; in such variety 
of circpmstafices, subsist on very different kinds of food, it may 
naturally be expected that they musd present very considerable 
diversity of size, form, and structure. These differences 
furnish means by which specie vs can be distinguished front 
each other; the agreement of several species in some one 
common character enables the naturalist to (sombiue them into 

and, by a repetition of the same process, to mute 
seven! genera into one larger group, on which some eonmion 
and characteristic name is bestowed, in this way, the. whole 
of the Infusoria? fiiay be arranged in two great divisions. The 
distinguishing charnel elastic of the first of these is the presence 
in tl^s l^dy’of tlu? creature of a number of sges, or stomachs, in 
which the food is received; and from ^s^T^iliarity the order 
is called PotygatihHt'a, or - L many-stoniached2). In the 
• second order, instead of^chis jiecu- 

a / i \ | 

liarity, there is another not loss re- , 
markable. About the heafd there, are , 

n 

rounded lobes, which, when looked 
at under tin* microscope, seem like 
wheels i% rapid motion; and hence 
the creatures in which this was ob-» 
served were called “wheel-animal -a 
rules, 5 ’ and the order itself Jlofijera , j 
or “wheel-bearing.” The pails dp 1 
not in reality move like wheels, but 
the movements of the delicate hair-. 

* a % 

like organs with which they are fringed 
make them seem to do so. 

The use of scientific terms has* 
something in it very repulsive to the 
young naturalist. J>ut this otferij 
arises fN)m the terms being used without any precise, -idea 
their meaning beisg conveyed to the mind of the learn$H* 
When any term is thoroughly understood, there is an end 
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difficulty; and the word once known, it is not readilj^forgotfccn, 
In the preceding instance, we have explained the meaning of 
*the words Polygastrica and ^Rotitera, so that we hope there 
will ifcULbe anything difficult or obscure in th'ir use hereafter. 
Wc shall endeavour to do the same \fitk such othsr scientific 
terms as we may have occasion to employ. Their nftvdjer is 
few, and they arc of such great utility that the acquisition of 
them is worthy of a Kttlc effort. Jly such means, we fan indi¬ 
cate to a person in a remote country, and speaking a foreign 
language, the very animal regarding which we have any fact 
to communicate; and, in like manner, we can know with cer¬ 
tainty of what animal observations made in other parts of the 
world are recorded. The terms of science are comnttn4tf"th< r ~ 
men of .science in all couutriA; and, if the terms be comeily 
applied, no doubt or ambiguity can arise. They furnish us 
with the, means of expressing the ideas we °vPish to convey, 
witli a precision otherwise unattainable; end the hqbitual use, 
of them assists in , giving precision to the ideas themselves, 
and thus forms nJHSgjA that mental process which the mind 
of the natural 1 Jir 1 must undergo in the acquisition of knowledge. 

It,jinay naturally be asked how, in beings so inconceivably 
minute as the Polygastrica, the Existence of a number ol stu- 
machs could be discovered? The plau adopted by KLrenberg 
for this purpose was iu^oniotfs:—The, professor removed some 
of them from the water in which they were found, and placed 
. them in water of the purcst*aud most transparent description, 
and, after havftig subjected them to a fast for some time, lie 
put into it an infusion of indigo or carmine which tinged the 
water. When, they began to feed, he found, ns the stomachs 
filled, they became visible by the blue or red particle* shining 
rough their transparent skins. The bodies of the Poly- 
^trica are furnished with line lioir-lHu appendages, termed 
it.;* these are scattered over the. surface, and, by their con- 
^tinual movement, propel the little animals through the water, 
$nd bring within their reach the particles of decaying vege¬ 
table matter on which they live- There is reason to believe 
that these singular organs of locomotion arc not put into 
tiyity by tin* will of tin; animal; and hence that their 
vement, like that of the.human heart, .might continue for 
length of time without inducing a feeling of fatigue 




l'hr Latin wurd A>r eye-lasing. 
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This idea tccetves confirmation firpm the fact, that by day or 
night, at* whatever period the Polygastjica may be examined, 
the observer will never find thenpin a state of repose , or wif*-* 
nesSfthem roust*! to activity by the light . « 

The Rotifera present ft higlier organization than the Poly- 
gastrir^** In them we can trace a nervous system; and we 

observe muscular bands running over 
the body, both longitudinally and trans¬ 
versely, by means of which they can 
expaud or contract their bodies in any 
direction {Fig. 3). The cilia, already 
mentioned as fringing the lob<\s on the 
upper ]>ortion of their bodies, by their 
ceaseless Action, cause currents in the 
water, and thus furnish a supply of food,* 
while, at the same time, they act. as 
instruments of progression. The Roti- 
fera feed on the Polygastriea; and they 
are furnished iustriunent by 

which they can attaciiNtllemsolves to 
one spot, and .thus, when not infilled 
to swfcn about, they can moor them¬ 
selves at pleasure, and fedft at their 
ea.si 4 on flie nutriment which the cur- 
Fik. 3 . -UvnAfiN.t. routs, caused bv the action of the cilia, 
bring within their reach. The Rotifera are remarkable for • 
their tenacity of life. Fontana, an Italian nalhralist, kept a 
number of them for twvo years and a half in dried sand; yet, 

* in two hours after the application of rain wat<y, the greater 
part recovered life and motion. Spallanzani repeated the 
experiments with similar results, after having kept the erca- 3 
t lives for four y^ars ii» tho # torpid state. He further prove?! 
their pbwer of revival after apparent death, by alternately ^ 
frying and moistening the same individuals. He tried tliii# 
^fifteen times; at each exhumation some of the animalcules 
not recover—after the sixteenth time, none of them , 
revived. 

The different modes of reproduction among the Infusoria y‘‘ 
are very remarkable Some are. jwodueed from gems or buds, -i 
These appear like little tubercles on the body of the parent— 
increase in,size—assume the form proper to the species—drop 
off, ami become perfect find distinct animals. This mode is 
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called gemmijiaroits. Another, vWrich may seem ljiore won¬ 
derful, is by the division of Ac body of* the parent in4o par taf 
ouch part becoming a Qistinrt animal, and, by a like process, 
givingUfc to numerous otheil. This mode , which lias been 
ternuul* the fast parous, * “is amazingly productive, 'and 
indeed far surpass in fertility any other with wlueb\\vc are 
acquainted, not excepting the most prolific inserts, or*even 
fishes. Tims, the pwamewimn aural in, if well supplied with 
food, has been observed to divide every twenty-four hours; 
so that, in a fortnight, allowing the product of each division 
to multiply at the same rate, J»0,384 aniaftlcules* -would be 
produced from the same stock, and in four weeks the astonish¬ 
ing number of 208,435,450 new beings would 
continued repetition of the process. We shall feel but little 
surprised, therefore, that, with such powers of increase, fiicse 
minute creatures soon become diffused in countless myriads 
through the waters adapted to tiieir habits.”f 

There is yet another mode of propagatiSu«among* the Infu-* 
soria, the oviparoi^ or^hat from ova or eggs. As the ditches 
in which they dry up in Slimmer, tlfe rnimakules perish; 
but, prior to tfiis, the mature ova burst through the skin of 


the parent, and thus the last ac^ of the creature s life Is to 
provide fo ’ the continuance of the species, by depositing 
thousands of fertile genus. These are lifted up by the winds, 
arc dispersed through the atmosphere, and float-in the air. 
ready to assume the functions of active life, so* soon as they 
are placed in circumstances favourable for its development. 

When we reflect upon the singular structure “of these' 
miniature existences, small almost to hrvisibility,” J and on the. 
providential care evinced in maintaining, by such varied 
means, the continuance of the species, we see “ that greatness 
and littleness make no difference to God in his creation or his 
providence.” They reveal to us that “ magnitude is nothing 
in llis sight; that He is pleased to frame and. to regard the 
.$&all ancT weak as benignly and as attentively as the mighty 
ifed the massive.” On further investigation, it would bo no 
"’’less obvious that thcac minute and insignificant creatures are 
made the humble instruments of great benefits to man, and of 
important physical changes on the surface of the globe. 


* Latin, fhsus, divided; pario , I produce, 
t Jones* Outlines of the Animal Kingdom, 
j Sharon Turner's Sacred Jlistugy of the World. 
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Existing, as they (lo, everywhere in countless multitudes, 
and endowed with appelates so veracious, it is clear that they 
are well adapted to be the nnsetai scavengers of nature, and 
that^one of they* uses in greatioir is to remove those decaying 
matters wjjich would become offensive to our senses and 
dangerous to human life. Having removed those dead and 
decaying substances, and made them a part of their own 
orgauilsfliou, they in their turn bedtime food for other animal¬ 
cules, which again serve as nourishment for fishes. They 
form, therefore, one of the fncans by which the salubrity of 
our atmosphere *i? preserved# and putrefaction and decay 
rendered conducive, through tlieir instrumentality, to the snp- 
"-jjwJuSUaghcr animals, and thus to the sustenance of man 
himgplf. • 

Some species of the Polygastrie animalcules, uotwithst andiug 
their minuteness? are furnished with shells of various forms 
and sizes. These are generally formed of si I ex; and, though 
not displaying the rich colours of the shells of the mollnsea, 
arc no less beautiful, for the place of V ^lpit sps supplied by the 
most varied and exquisite patterns of natural svflpturc {Fig'. 4), 


i Min« raa;| 



« 






) Fift. 4.—Shells ok J\rrM>i(iA. 

The large aggregation of them in different part’s of the world 
is perhaps the most, surprising circumstance in their history, 
especially when we call to mind the fact, that each of these 
minute,and scarcely visible shells is the production of au animal 
which has passed away, and left, behind but this tiny memorial 
of its existence. 

, ■> * 

Ehmiberg found that a hill in Bohemia, composed chiefly 
of the polishing substance known in the arts as “tripoli,” was 
one mass of the siliceous fossil shells of these creatures; and 
that in a stratum fourteen feet in Jhiekness, a cubic inch con-"* 
tained the remains of 41,000,000.000 of individuals.* On 


* Taylor’s Scy;ntif3fc Memoirs, vol. i. p. 407. 
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the shores of a lake near Urania, in Sweden, is foiyid a de¬ 
posit of a similar kind, called by the peasants, “mountain-* 
mealand which they Vise ndxed up with flour as an article 
of food. Deposits of fossn Infusoria are not, however, 
confined to foreign countries. A few # years suicc, the lfluin 
Reservoir Company were deepening a small Jake a*tew miles 
from Newcastle, in the County of Down, and tli£ worCiricn 
found a white deposit, at the bottom of the excavatfcA It 
proved to be an excellent material for cleaning and polishing 
plate; and, on subsequent examination, under the microscope* 
of an Irish naturalist, was discovered tv ’consist of fossil 
Infusoria.* The accumulation of similar deposits is at present 
producing important changes in the bed of the Nile, sUJJsjt. * 
golar in Nubia, and in the Kibe at Ciixhaven ; it is even 
choking up some of the harbours in the Baltic sea-f 

When w'O cousider the diminutive size of 4^esc creatures, 
and # tlie stupendous monuments which they leave behind, and 
the mighty changes which their unseen labours art silently * 
effecting, we niust^dmit#. the justice of Ehrenberg’s remark, 
“truly indeed t|ormicroscopic organisms ar^ very*inferior, in 
individual energy, to lions and elephants, but, in their united 
influences, they are far more important than all thes?i animals.” 
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CLASS ENTOZOA, or INTERNAL PARASITES, 


■ “Verily, fur niipe owne part, the more I looke into Katnre\s workes, 
the sooner am l induced to belecvo of lier, even those things tha'.'secni 
incredible.” —Holuni^ Pliny. * -j 


The body of every vertebrate animal forms the abode of 
many other animals that live within it. These creatures con¬ 
stitute tlie class JSwtozoa, a word which simply means “within 
an animal,” and is very appropriate to the,internal paTrtsitcs, 
Which constitute the present group. 

/With this class we are as \et imperfectly acquainted, hut 
*00016 idea of its numbers may lie formed from the fact, that 
no\ sp&cs of animal is supposed to be exempt from their 
attacks*^ and that the human body is infested with 110 less 

than eighteen species. It D stated that every animal has one, 
* 

* Drummond |rr Mag. Nat. Hist. 1831). 
f lihrenberg in Kriinburgh Phil. Jougial, vpl. xxxi. p. 380. 
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Fig. 5.—CrfeTic Entozoow. 
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or.more species peculiar to itself. If so, the number of species 
*among<t>hc Entozoa«nust excA‘d that of all other animals 
existing in the world. j * 

These singular beings differ widely in their structure^ Sonic 
resembling delicate transparent membranes filled with water 
{Fig. 5), appear more simple than anjr of the Infusoria; 

~ others are so complex that, 

iif sony respects, they seem 
allied to animals of a much 
higher rank in organization. 
Many details pertaining to 
their abode, their uutriment, 
ami tlieir "means of increase, 
•though interesting to the na¬ 
turalist, and important to the 
physician, would here be out 
of place. But as the Entozoa 
eonstituttironc clasS of the animal kingdom, and cannot, there- 
forts, be passed over in silence, a some °f ^ ie * r 

peculiarities* may 4>e inserted. ^i T 

They are found in the stomach, in the intestines, in the 
bronchial tubes, in the. biliagy ducts, and oven in the humours' 
of the eye. The firmer is well acquainted with two kinds, 
one of which exists in the brail?, anti tlie other in the liver of . 
the sheep.- One species, vfhieli infests the human body, is the i 
common tapcS-worm (Tmria solium, Fig . G) which is occa-* 
sionally found several yards in length. Its bead is furnished’ 
with’ four suckers and two rows of recurved bristles, by means 
of which it is 'enabled to fix. itself securely to any spot'it 
selects. The most singular trait in the structure of the crch- 
ture is the multitude of its joints, and the power which each 
of these joints possesses of producing thousands of fertile, ova. 
When these ovu ccmc to Inafcurity, the lower segment of its * 
body breaks off from the upper: the tape-worm may, fro&i 
this peculiarity, be compared to trees or plants which fling 
their seeds when they come to maturity. When the lorirv 
segment of the worm separates from the upper pov^n, the 

Fig. fi.—«, Cystieercut relluhwr, magnified.— h % the fiend still furfch ^enlarged ^ 

Note.—I t is this pieties which is found in the cellular ti®..»uo;jpf thO 
pig, and which, when abundant, gives to tlie flesh of the*afpjfifc r tnhiv 
appearance which has been termed measles, or measly .— Vide Bjr. 

ham on Irish Entozoa, in Annals of Nat, History- _ *£ 

# * • 
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The great extent of some of the coral reefs very remade .V 
able. One on the cast toast of Nqjv Holland is known <b be ',/* 
nearly one thousand miles in length, and unbroken for a dia-’J? 
tauce of 350 miles. Some groups in the Pacific are 1100 to ’ 
1200 in length, by 350 to 400 ip breadtfi, aifd theSb are not J 
formed in ad 1 expanse of deep and tranquil waters, but in the ./ 
midst of an ocean which is over breaking upon ttie barrier,// 
which the little architects are silently building intflJe midst op 
its uproar. * 

“The ocean,” says Mr. Darwin, “throwing its breakers On/ 
these outer shores, appear^an invincible enemy, yet we see it 
resisted, and even conquered, by means which seem at first 
most weak and inefficient No periods of repose*asp.,;^<fe.<J#, 
and the long swell caused by the steady action of the trader- 
wind never ceases. The breakers exceed in violence those of 


our temperate regions; and it is imposailjje to behold they. 
■without feeling a conviction that jocks of granite or quartz 
would ultimately yield and be demolished by srfch # irresistible- 
forces. Yet these low insignificant coral islets stand,*and are’ 
victorious; /hr Here another power, ^.s antagonist to the 
former, takes part in the contest. The organic forces separate 
the atoms of carbonate of ligic one by one fnfrn the foaming 
breaker, and unite them into a symmetrical structure; myriads' 
of architects arc at ^fork {lay and night, month after month, 
and we sec their soft and gelatinous bodies, through the-' 
agency of the vital laws, conquering the* great mechaffical^ 
power of tip: waves of aif ocean, which neither the art of man f 
nor the inanimate works of Nature could successfully resist.”* 
It was formerly supposed that the cdtaVbuilding polypgg 
worked iu •unfathomable depths, and in the course of age4 
reared their pile to the surface of the water; and it was also- 
conjectured that the oval or circular form of the Lagoon islands- 
might be caused by their being Ijasecf upon the crajpr of ex-. 
tinct submarine volcanos. Both these hypotheses arc now!; 
abandoned. Recent and widely-extended observations have. 


led to the conclusion that all the phenomena attending the, 
k growth and structure of coral reefs may be explained b 
reference tc the combiued operation of three causes:— 

'/ , 1st,—That the species of polypes most efficient as coral-/ 
4 builders work orily at liAited depths, n<5t exceeding twenty qiy 
■ thirty fathoms.* * % 

& • -i - 

,A ‘« * This mav seom at variance with the fact, that in the immediate 
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• 2d,—That jin the Pacific and Indian oceans arc tracts where 
a gtfbdual subsidence of tljp bottom qf the sea is going on; and 

3d,—That the polypes work most efficiently at the outer 
edge of the reef, where the water is tire purest and best aerated, 
and whcfe theft- fcxfd is mo^fc abundant. 

To enter info further details upon this subject would here 
• be out of place* But this brief notice of the labours of coral- 
sijrailding jfbJyjies cannot receive a mor* appropriate close than 
'fthat which has been famished by the Poet 

•“Millions of millions thus, fronf age to afro, 

With sinfplcst sKIK and toil uniyearmhle, 

No moment and no movement unimproved, 

. r ii fl Laid line on line, on terrace terrace spread, a 

tlio heightening, brightening, gradual mound, 

Bv marvellous structure climbing fcow’rd tlie day. 

Each wrought alone, yet all together wrought. 

Unconscious, nc|t unworthy instruments. 

By which a hflnd invisible was rearing 
, A newcrcation in the secret deep, 

Omippofpiue wrought in them, with them, by them: 

Hence what Omnipotence alone could do 
, Worms di<jL 1 saw the living pUe ascently* ^ 

* The mausoleum or its architects, 

Still dying upwards as their labour cloged: 

Slime tlie material, but the sljpie was turn’d 
j To adamant, by their pctriiie touch; ^ 

Frail were tlieir frames, ephemeral theii|lives. 

Their masonry imperishable.”— Micky’s 1*um<’ 


VN TnIjAMI*. 
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victfftty of some of the coral islands, the sea is of great, and sometimes of 
»V unfathomable deptli. But if, according*to Mr. Darwin's theory, tlie 

V polypes began originally to build at moderate depths, and £he foundations 

V of their structure were gradually carried downwards, by the prolonged 
*' ^bsidence of the bottom of the sea, it is obvious, from bis statements, 
l. that the ceaseless labours of the polypes arc capable, in the lapse-of time, 

‘ of producing all the phenomena described. Vide Darwin's interesting 
'* work on “the Structure and Distribution of Coral Beefs,” and an ah® 

• analysis of his theory Uy/dVs Principles of Geology, vol. iii. 

I' 1 . <• 
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OlU)Ei| IV—-Asoihioiha. 

There is among the ^molluscous or soft-bodied animals, 
which, in popular language are kgown as"“ shcll-fisfi,” a nu¬ 
merous order in which the animals are covered, not with 
calcareous shells, but with a soft membranous covering or 
tunic, and are hence called tunicated mollusca. .\i8ong them 
is a genus bearing the name of “ Ascidia,” one species of 
which is everywhere abundant round our coast. To this the 
Zoophytes of the present or^ler bear, in •some joints, such a 
rcsemljlance in structure, that the name “ Ascidioida” is em¬ 
ployed to denote the likeness. 



a 


Fig. 15 .—Flumatkl^a. 

These polypes are not separated, lyut aggregates; their * 
polypidoms are vciy variable, both in form and in material; 
sometimes enamelling with delicate net-work the frond of a 
sea-weed, or the exterior of a bivalve shell; at others rising 
jttto the aspect of miniature plants, or broad leaf-like expansions, 
fhey arc furnished with distinct orifices for the reception of 
/food, and for throwing off its undigested remains (Fiy. 15). 
lid the mouth is a circle of retractile tentacula covered with . 

j« i 

Fig. l.'wJtri, natural a us pyp In ▼jrioua posttVona, magnified. 

.f % 
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cilia, from whi$h circumstance the order has been aptly termed 
“ ciliobrachiafta.” These ailia are ‘^contrived a double debt 
to pay,” for they not only create currents 'which bring their 
food within the reach of the polypes; but they are organs of 
respiration, anc^ fin5, in the* aerated water which surrounds 
them, the^ means of fulfilling their appointed functions. 

To this class c;f Zoophytes belong the “sea-mats;” or, to use 
.$> more scientific term, the species of the genus.“flustra,” a word 
derived from the Saxon, and signifying to weave. Some of 
these encrust shells or sea-weed/others present a foliated ap¬ 
pearance of a" deterimnate patten. They furnish another 

• example, of the great abundance of animal life in some of the 
£ fowbiuttribo'v* Though not thicker than common letter-paper, 

\ they exhibit, either on one or on betfh sides, successive rows 
; of cells, each of which has been occupied by its own inhabitant. 

• \n one species founds the Irish coast, and with cells upon one 
side only. Dr. Grant calculates “there are more than eighteen 

■ cells in a qqufre linc^ 1800 in a square inch of surface, and 
"the branches of an ordinary specimen present jftionf ten square* 

{ inches of surface; so that a common specimen of Flnvlru 
carbasea presents more, than 18,000 polypi, 396:000 lent a- 
- cula, and 39,600,000 cilia.” 

, The spectacle presented by one of these polypidomp, when 

• in a saucer containing sea-water, ajtd pfcced under the micro¬ 
scope, is full of interest. WJTetber the animals lie in a start 
of repose, or witli the tentacula expanded and in full activity 
their aspect and motions are all indicative of happiness. This 

“ conviction enhances the pleasui'e with which we. regard them; 
for truly has the Poet said,— 

i 

u The heart is hard in nature- 

-that is not pleased 

J With bigfit of iintnialg enjoying life, 

* Nor icCls their happiness augment his own.”—(low 

V 

a^To the scientific zoologist, it is highly instructive 
Jp$plate the affinities, which connect these pol 
creatures so highly organised as the Mollusca. Ma 
examples occur in his researches, linking togetlici $ 
relationship beings which are widely severed in his * , 
cation, and showing that “ the chain of beings,” of w. ; 

sung, has no real existence in nature. '$£ 
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GLASS RADIA^IA, or RAYED ANtMALS? 

-“ The firmament 

Was thronged with constellations, and the soa n 
Strown with their images ”—Wa^iks Montgomery. 



W*e have now reached the fourth, qr highest class of the 
*adintc<l®animals. In these the radiated structure is not con- 
lined to the. nervous System, or to the an-angeroent of the 
parts surrounding the mouth: it extends to .the form of 
body, and is strikingly nyuiifestcd in the con mi on jelly-fish 
in any one of the various star-fishes (Fig* 16), so abundant, 
on onr coast. The two examples just mentioned point to an 
obvious and very natural division of the class. The soft an<f 
gelatinous tribes belong to a group of animals whose domain is 
he wide and open sea; the star-fish, and the sea-urchin, to a 
♦unuiuniry, whose members feed^upoiugarlflige and shell-fish, 
ai fathomable depths. The integnnient, or covering dt each of 
hose groups of animals, is suited to the situation which they 
are destined to occupy. That of the gelatinous Kadiaria is 
soft and membranous; that of the other is hard, coriaceous, 
and prickly; thus furnishing a defence against the perils 
[ hich those species must encounter, whoso habitat is on coasts 
Exposed to the violence of the ocean. T$ the former of these 
two groups, distinguished, because of their stinging powers, 
by the term Acalepft/Ji , a Greek word signifying nettles* our 
attention may in the first instance be. directed. 
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"Order Acalbpile, or Siia-Nettles. 

• 

44 Awhile to wait upon the firm faif sand, 

JVhen all is (aim at sea, all still at land; 

And thgre the ocean's produce to explore, 

As floating by, or roiling on the shore; * 

Those lining jellies which the flcsli inflame, 

Fwpe os a nettle, and from that its name; 

Sortie in huge masses, some that y<fb may, bring 
In the small compass of a lady's ring; # 

figured by hand Divine—there's not a gem 
Wrought by nu|p’s art to be compared to them; 

Soft, brilliant, tender, through the wave they glow, 

And make the moonbeam brighter where they flow.”— ( ‘kaukh 


Thcrfc is much in the structure of these creatures to excite 

our surprise. Their 
frail and gelatinous 
bodi(‘S {Fitf. 17) seem 
little^Jse than a mass 
of vivified sea-water, 
or suif)o # analogous 
< fluid; 44 For, 1 ’ s^>s 
Professor Owen, * 
^ “let- this fluifl part of 
a large Medusa, which 
may weigh two 
pounds when recently 
removed 1 from tin* 
sea, drain from the 
solid parts of the 
body, and these, when 
dried, will he repre¬ 
sented by a thin film 
of membrane, not ex¬ 
ceeding thirty grains 
in weight.” They; 
baffle the skill of thg 1 
anatomist by thuvogtyf 
simplicity of their structure. Feeble as they appear, 

* Lectures on the Anatomy of the Invertebrate Animals, p. 1 
It is to this work we refer in cases where we merely give the nam 
its distinguished author, without special mention of some one 
other numerous contributions* to sconce. 



Fig. 17.— Fklagta. 


i I *r'i 

'• * 

iin* <4 




1UDTARIA. 


31 


and crustaeea are quickly dissolved in their stomachs, jrtfe 
organism of thci^ stinfing powet is yet but* imperfectly 
understood, and the lun^nosity wliich many species possess 
equally demandfl investigation. They arq found inwall s eas, 
and please tjje eye, both by their*glassy transparency and by 
their brilliant hues. * ^ 

To the different species of Acaleplne, as to^thos^ of other 
animals, whether ^nhaHltants of the land or of theVater, there 
is allotted a certain range of geographical distribution. They 
are known within certain boundaries, and beyond these ‘they 
are rarely found. Now an# then, indeed, the winds and the 
currents bring to our shores marine animals, the inhabitants^ 
of warmer climates: and sucli arc, of eoiirscj^wbjeixS of 
extreme interest to the naturalist. . * 

Some of these may here he mentioned, because they exem¬ 
plify the great variety of aspect which Species belonging to 
the present division assume, and atord exampl^q of sonn* of 
its most remarkable families. * • . # 

in 1838, an animal (Diphya ehngata *) not previously 
known, as an inhabitant of European Ueas, Was captured gi 
Belfast Bay. Its lcqgth was about an inch ajul a half and 
its transparency such that the eye cpuld scarcely detect its 
presence, when the creature was swimming about in a vessel 
of sea-water. The, nfnst ronarkablc peculiarity in its structure 
seems to be the facility with wliich it divides into two part*, 
each of wliich continues exercise powers of voluntary mo¬ 
tion, leaving the spectator in doubt whether he is ino^* correct 
in saying, that it is one animal which separates into two, 
or two animals usually found conjoined in one. • 

Another inhabitant of the seas of warmer latitudes is the 


riiysalia, or Portuguese man-of-war, fleets of which are some¬ 
times wrecked upon our southern shores. • It exhibits a crest 
which rises above the surface of the sea, and is enridhed with 
tints of the richest blue and purple. * * 

Sometimes it happens that the sea of our northern shores 
,.is enlivened by the mimic fleets of another navigator, the little 
•relclla. On a bluish, oval disc, it exhibits a snowy, cartila- 
\ 4nous prost, lixed obliquely across, which has been compared to 
‘.i!-e lateen-sail of the j\Ialay boatmen.. Thus propelled, the 


IJvmliiuui in Annals of Nut. Iliat. vol. vii. 1<M. 
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living squadrons of this little'mariner have been observed 
while passing the picturesque headlands of the Giant’s Cause¬ 
way, or the basaltic bulwarks of the harbour of Ballycastle, 
on the cqjst of the (1 County Antrim {Fig. 18). 



Fig.# 8— 

UpoS the southern shores it is, however, of" more frequent 
occurrence. There the specimen was taken, of which, by the 
kindness of Professor Allman, we are enabled to give, a figure 
of the natural size. The origins! drawing by that gentleman 
was from a Jiving vclella, respecting which he remarks:— 
“ The individual who sat, or rather floated for his likeness, 
vyis one of a fleet of countless multitudes, which, in the 
Aufunvn of 1836,"was driven upon the coast of the County 
, of Cork.^ On the subsidence of the gale, which had been 
blowing strongly fjom^the south-west, the coast for miles 
! wind was strown with the remains of the shipwrecked fleet.” 

The occurrence of species, such as those meutiofled, is rare; 
and it is, therefore, desirable to convey some knowledge of 
, the structure and lmbits^of the Acalephse, not by tliose which 
may seldom or perhaps •'ever* be observed, by the generality 
c of men, but by those tfhich are abundant on our shores, and 
| may be seen and studied by all 

* If, during the fine weather of summer or autumn, a gauze 
ttowing-!gjt be attached to a boat, which is rowed gently along, 
jit is pfwwfole that, if the net be examined after a short time, 
fthere will he found .among its contents some transparent 
fbodics, differing in size, but in general about as large os a 
vboy’s marble. Externally they exhibit ridges like those of 
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a melon, and are in form not unlike an orange an apple* 
from which circumstance (hey take their specific tiame ( Cy~ 
Oijtpe pomiformis, Fig. 1<|)* If gently lifted from the net, 



• Fig. l!>. -Cyuippe.* 

• 

anti placAl in :i glass o£ sea-water, the little animals will begin 
to move by moans of eight bamlji of vibratUe cilia, which ex¬ 
tend from the upper (o the lower extremity of Jits body. Fngjp 
this peculiar mode of locomotion, they are termed ciliogrades, 
and constitute a family which is distinguished by the*classic 
appellation of Boroe, from one of the fiibled*soa-iiymphs. 

Specimens of the Cydippe? when recently taken, form most* 
attractive objects, even to the unscientific. Their cilia, which 
act like so many little paddles on the water, produce a beau¬ 
tiful iridescence, and suggest, as upt inapplicable, the language 
"f +l u. poet,— *’ 


— u (ia}' creatures of the element, 

That in the colours of the rainbow live/ 1 —Milton. 


ir movements are incessant and ever-varying Tin 
nimals can rise or fall at pleasure, cx<jputing, as they move 
l down, a whole senes of gyrations; or without actual 

• 

* Transactions of Royal Irish ^eadepiy, vol. xix. p. 9J, 
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■fchange of place, can perform with rapidity and ease, a rotation 
which wouM put to shame the mos|i finished pirouettes of the 
' opera-dancer. During these movements the form of the body 
is not unfrcquently altered, and the lobes of the mouth become 
more or less distended. These diversified aspects are further 
increased by the distension or the retraction of two tentacula, 
furnished on one side with cirri, which are sometimes spreail 
! i, out like (leLcate hairs, and, at others,® are spirally convoluted. 

• By these singnlar organs the little Beroe can attach itself to 
the; sides or bottom of its glaSsy prison, and ride, as if at 

• anchor, moored by these singula* and delicate cables. 

Its food appears to consist of small Crustacea,* which may 
oe’Jjen hinthe transparent stomach for some flme after being 
swallowed. Insensibility to pain, ajid a continuance of vitality 
for a long period in mutilated parts, Beera to prevail in this, as 
, in some of the other animals already mentioned. When, after 
a storm, Bcroes are taken in a shattered condition, each 
fragment of their body continues the action of its cilia unim¬ 
paired. On one occasion, the author severed ouc of these 
fragments into portions so minute, that ouc piece of skin had 
"but two cilia remaining attached to it; yet the "vibration of 
these organs continued for nearly a couple of days afterwards. 
On another occasion, a species of Medusa or small jelly-fish, 
which was furnished with four arms, cfcme in contact with a 


„pydippe confined in the sanfe glass; the arms immediately 
wised, and the Cydippe was a prisoner. The diameter of the 
Medusa was not much greater than that of a sixpence; but 
it maintained its holdj though we endeavonved to liberate the 
..captive by pushing its conqueror with the stick of a catnel-liair 
penciL When, at length, it had regained its liberty, tin* 

' Medusa was found to have cut away a piece fully equal to tin*. 
' one-third of that side it had seized, or a sixth of the entire 
bulk of the body; yjt the lSeroe seemed quite unconscious of 
this mutilation, "and 1 did not evince any diminution of its 

f vity or its enjoyment. 

t is one of the advantages of natural history pursuits, that 
7 furnish occupation aud enjoyment when, from recent 
sposition or other causes, either mind or body is unfit for 

JgSg&Ve saw thorn, in May, 1835, feeding on two species then unde- 
'WsgjSd, but now named and figured by Templeton in the Trans, of the 
Entomological Society, vol. ii. 
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laborious exertion. At such a period, in a retired*locality on 
the Antrim coast, the ever-|raccful -Boroes first attrticted our 
attention, and made the sm|mcr day seem too short for the 
inquiries and researches which they suggested. % 

A species larger than the Cydippc* and different in form, is 
also generally diffused round our coast. Its occurrence is # more 
rare, yet it sometimes appears in such abundance, that in 
Bangor Bay, County Down, wo took, on one occasion, one 
hundred and thirty <u them in twenty-five minutes. Its body 
is more fragile, its movements lrtss active, and it i„< famished 
with four ear-like appendages, yhich are e\%T changing in their 
form. When the water in which it is kept is shaken at night, 
or in a dark place,*splendid coruscations, of a beautiful grceuLh 
light, are emitted,. especially.uudei the several bands of # cilia. 
On one occasion we placed some specimens of this species 
(Botina flibemica)* in a jar on the chimney-piece, and so 
transparent were the bodies, that the blossoms ol' some flowers 
which were also there, were distinctly seel! throngh’tiigtn. It 
was impossible to look upon these bright-tinted blossom? of 
earth, and on those colourless, yet not less delicate children 
of .ocean, and not feel that both must have enjoyed the 
guar&ansfliip of Him from wl#)m all their loveliness was 
derived;—that He who had for ages preserved the flowers 
from perishing by frost, fir wind, or rain, had likewise saved 
the Boroes from destruction, amid the wild tempests of the 
ocean. ' 

The other gjieal division of the, Acalcphae is that to which 
the jelly-fish, which is so abundantly strewed^upon the beach 
during the summer months, Ixjongs. This group ia divided 
into many gentira, comprising about three hundred species. 
Some are furnished with a central peduncle, and resemble a 
mushroom with its stalk; others have its place supplied by 
prchensile arms; some have one Simple central mouth, in 
others, both its structure and position are'different; in some 
the margin is furnished with long contractile tentacula, whence 
the well-known stinging secretion is supplied; in others, this 
formidable apparatus is altogether wanting. These differences, 
which are easily observable, enable the naturalist to classify 
the gelatinous Medusa;, for sueli is their coHective appellation. 
Their locomotion is effected by the contraction and expansion 


Trana. TL I. Academy,^vol. xix. p. 156. 
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of the outgr maTgin of the disc, the animal striking the water 
in the opposite directicn to that which it is moving. Tlic 
motion is easy and graceful, a^mittifig of progress in any 
direction. The-lower surface of the disc is covered with a 
delicate network of vessels, in which the circulating fluids arc 
exposed' to the oxygen contained in the sea-watcr. Each 
contraction .of the margin, therefore, not only impels the 
animaf‘hi its course, but assists in (the process of respiration; 
and, as the moving and the breathing aro thus dependent on 
.the performance of the same act, the term pulmonigrades* 
has been applied to these anin&als; a term no less descriptive 
than that of “ ciliogrades,” which, as already mentioned, has 
been hjitowod upon the preceding group. ' * 

The Medus* differ extremely in size. Some are occa¬ 
sionally thrown upon our coast, which arc as large as a good- 
sized umbrella. While writing these pages, we have before 
us, in a jar of sea-wat£v, several which are not larger than 
’peas, f^ncTtSorao which scarcely exceed in dimensions the head 
of a large-sized pin. 

Some species are adorned with brilliant colours, and equal, 
hi the richness of their hues, the brightest of our garden 
flowers. When from a small, boat, iu a glassy and transparent 
sea, they are beheld’ rising and falling at pleasure* and occa¬ 
sionally turning over in the apparent exuberance of enjoyment, 
they form objects of contemplation so very attractive, as to 

excite the astonishment of 
the child, while they furnish 
matter for the contemplation 
of the naturalist. 

Considerable variety pre¬ 
vails in the organs for the re¬ 
ception and assimilation of the 
food. In the genus lthizostoina 
(Fig. 20), the arms or ped¬ 
uncles which hang down from 
the lower surface of the 
umbrella-shaped disc, are 
furnished at then 1 extremity 
with a multitude of pores. 








Tig. 20.— Rmizostoma. 


^Ejy these, the minute animalcules, or the juices of. decaying 




Pulmo, u lung; and gradior, I walk, or advance. 
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animal substances of larger dimensions are imbitad, and form* 
tlic nutriment of the animal. In the* genus Cyan eft, which*is 
so extremely abundant onlour coast, the food is taken by one 
four-lipped mouth, and is of a coarser kin<^ consisting prin¬ 
cipally of Crustacea and small fishes* provision for throwing- 
off the undigested portions is therefore required, sthd ye ac¬ 
cordingly find that no less than eight canals lead from the 
centre of the disc to the^o liter margin, and are appropriated 
exclusively to this use; an apparatus which, in the other 
genus, was not wanted, anj which, accordingly, had*no 
existence. # •* 

To the minute and laborious researches of modern lmtu- 
ralists, we arc indebted for a knowledge of the facl^tbat the 1 
sexes in these animals are separate, and that the ova, qjr eggs, 
undergo a singular and highly interesting series of trans¬ 
formations before assuming the likeness oftlie parent. « 

* The species of Medusa most abundant on our Roasts duriyg 
the early part of the summer ( Cyanca Zlufita), i^wtjl known 
by the four conspicuous lunar or heart-shaped figures which 
it exhibits. These are of a pinkish or purplish colour, am^ 
are^in fact, the ovaries. Four pouches arc observed on the 
lower surface of the body. Tm these the young, at a certain 
period, iftre transferred from the ovaries, and undergo a 
species of development analogous to that of the young quad¬ 
rupeds of Australia in the marsupial pouch of the mother^ 
After changes in their size # and colour, they exhibit a change 
of form, bec<?me clothed with vibratile cilia, and, leaving the 
maternal pouch, swim freely about, thejargfr extremity being 
always in advance {Fig- 2L), The little creature soon at-. 



22. 23. 24. 

Development of the Medusa. 

taches itself to some fixed object {Fig. 22). and four arms 
appear, surrounding a central mouth (/ ig. 23). The arms 
lengthen, four additional ones are developed, all are highly con¬ 
tractile, covered with cilia, and actively employed in the capture 

D 
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of/ood. The number of these arms increases until it reaches 
twenty-four or thirty; ahd the bod'' - , originally about the size 
of a grain of sand, becomes a line, tar the twelfth part of an 
inch in length. The animal, in its free state, swims about in 
the manner of the Polypastric animalcules; in its present con¬ 
dition,, it presents an analogy to the habits of the Rotifcra. 
During tfie winter months, it remains in security, “ where the 
waves have no strife,” and even throws out germs, or buds, 
which in time become perfect Medusas (/'V?. ‘24). Rut, with the 
approach of spring, ^hc body becomes marked with transverse 
lines (Fig. ‘25), wliicfi gradually assume a wrinkled or furrowed 
appearance. These furrows become deeper, dividing the body 
into front' ten to fifteen distinct portions, which, for a time, 
remain in contact, but without organic connexion, “ like piled 
up cups n *(Fig. 26). After complete separation, each part 

‘I 



25. 27. 26. 

Development of the Medusa!. i 

swims freely about, presenting sin appearance so unique, that 
the young, in this state, has been figured and described as 
belonging to a new genus (Fig. 27). 1 

The last change observable, is its putting on the appearance 
of the perfect animal, and under the influence of the sun, the 
waves,' and the currents, becoming a mature Medusa. “We 
thus see,” says Professor Owen, “that a Medusa may actually 
|fcfe.generated three successive times, and by as many distinct 
♦pppes of generation—by fertile ova, by gemmation, and by 
ijsfftntancons fission—before attaining its mature condition.” 

Onr admiration of the various functions performed by the 

* SusJi is the expression employed by Stecnstrup in his Memoir “ on 
the Alternation of Generations;” published by the Ray Society, 184o. 
The facts and illustrations, we give on the-authority of Stecnstrup, Snrs, 
and other distinguished naturalist. 
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Aoalephie is much increased when we reflect upon the e^-* 
tremely small quantity of »olid matte? which enterS into their 
composition. This fact almits of easy illustration, botli in 
the Heroes and in the Medusae. * 

On one occasion we took a <lea<k Qydippe, and placing it 
on a piece of glass, exposed it to the sun. As thh moisture 
evaporated, the different parts appeared as <tf copfusedly 
painted on the glasj, and*when it was become perfectly dry, 
a touch removed the only vestiges of what had been so lately 
a graceful and animated being. 

With regard to the Medusa;, we may ftiention an anecdote 


which we learned from an eminent zoologist, now a professor 
in one of the English universities. He had, a few years ago. 


been delivering some zoological lectures in a seaport tqwn in 


Scotland, in the course of which he had adverted to some of 


the most remarkable points in the economy •!' the Acalcpha;. • 
Alter the lecture, a farmer who had bflen present. c<ype forward, 
and inquired if lyi had understood him cdrrectly*, as having 
stated that the Medusa?, contained so little of solid material, 


that they might be. regarded as little else than a mass of ani-^ 
matyid sea-water? Oq being answered in the atfirinative, Ik; 
remarked that it would have saved hiqi many a pound had 
he knowif that sooner, for he had been in the habit of employ¬ 
ing his men and horses in •carting away large quantities of 
jelly-fish from the shore, and using them as. manure on higp 
farm, and lie now believed Jhcy could have been 0 / little more 


real use lliau^ui equal weight of sea-water. Assuming that; 
so much as one ton weight of Medusa; Decently thrown on the 
beach had been carted awayrin one load, it will be found that, * 
according to Che experiments of Professor Owen already men¬ 
tioned,* the entire quantity of solid material would be only 
about four pounds of avoirdupois weight, an’ amount of solid 
material which, if compressed, the fanner might, with ease, 
have carried home in one of his coat pockets T 

Perhaps there is no circumstance connected with this class 
of animals more attractive or more remarkable than the power 
they possess of emitting a beautiful phosphorescent light; 
and, in some of the larger Medusa;, this is of such intensity, 
that they have been compared to balls of fire suspended in the 


water. 


* Vide ant*:, pa#e»30. 
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,-To those <wlio delight in the contemplation of such pheno¬ 
mena, it affords high gratification tf> observe from a boat, on 
a calm night, the effulgence which these creatures shed over 
the depths below. We have always, at such times, been re¬ 
minded of the wild and,beautiful lines of Coleridge,— 

Beyond tlie shadow of the ship, 
f u I watched the water-shakes: 

' They moved in tracks of shining white, 

And when they reared, the elfish light 
Fell off in hoary 1 flakes. 

»• 'i 

“ Within the shadow 8f the ship 
I watched their rich attire: 

. Bhie, glossy green, and velvet black; 

They coiled and swam^and every track 
Was a flash of golden fire. 

“ 0,huppy living things! no tongue 
Their beauty might declare: 

' « «* A «fpjit>^ of love gush’d from my licart, 

, And T blessed them unaware." 

, Professor Rymer Jones, in spealdng of the luminosity of 
the ocean, which is principally owing to the Acaleplrc, 
remarks:—“We have more than once witnessed this pheno¬ 
menon in the Mediterranean, and the contemplation of it is 
well calculated to impress the mind with a consciousness of 
rtlie profusion of living beings existing around us. The light 
is not constant, but only emitted when agitation of any kind 
disturbs the microscopic Medusaj which crowd the surface of 
the ocean; a passing breeze, as it sweeps over the tranquil 
bosom of the sea, will call from the waves a flash of brilliancy 
which may be traced for miles; the wake of a snip is marked 
by a long track of splendour; the oars of your boat are raised 
dripping with living diamonds; and if a little of the water be 
taken <zp in the palm of the hand, and slightly agitated, 
luminous points are perceptibly diffused through it, which 
emanate froq^numcrablc little Acalephaj, scarcely perceptible 
without' tlillwHistance of a microscope. All, however, are 
not equally minute; the Heroes, in which the cilia would secin 
to be most vividly phosphorescent, arc of considerable size, 
the. Centum Veneris^ as it glides rapidly along, has the ap¬ 
pearance,; of an undulating ribbon of flame several feet iu 
length; and many of the larger I’ulmonigrade forms, shine 
with such dazzling brightness, that they have been described 
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by navigators as resembling ‘ white-hot shot, 1 visible at some * 
depth beneath the surface.!’ * * ■ * 

The phenomemon is nof however, confined to warmer lati¬ 
tudes. Sir Walter Scott, in his “ Lord of the Isles* has de¬ 
scribed it in, our own seas:— • 


“ Awaked before the rushing prow. 

The mimic fires of ocean glow, 

{Those lightnings of the wave; 
Wild sparkles crest the broken tides, 
And, flashing rountl the vessel’s sides, 
With elfish lustre lave, •• 
While, far behind, their livid light 
T.o the dark billows of the night 
A gloomy splendour gave.” 


The power of emitting light is possessed by several species 
of marine animals, among the Polypus, Annelids, Crustacea,* 
and Mollusca. It was formerly a question, to what cause the 
luminosity of the sea was to be attribul&df By»soijie philo¬ 
sophers it was supposed to bo owing to the decay of animal 
substances which it contained; while others conjectured tha^ 
it iyose froiA a kind of electricity peculiar to itself. These 
hypotheses are now abandoned and it is universally admitted, 
that the phosphorescence of the sea is owing to that of its 
living inhabitants, more especially of those which belong to 
the present order; and it has been found, that the species 
Medusas most inatrunicutal in producing the fuminosity of the 
ocean, are tl*»se wliicli arc the most minute. 

• 

Perhaps no writer has succooded in giviqg a clearer idea of 
the myriads of small Medusae with which great tracts of the* 
sea are pcoplbd, than Scoresby. On examining a bucket ol' 
the olive-green water of the Greenland sea, he found its pe¬ 
culiar colour was owing to the multitude of minute Medusa: 
which it contained. “ They wer8 about the onc-fourfii of an 
inch asunder. In this proportion, a’cubic inch of water 
must contain o4 ; a cubic foot, 110,592; a cubic fathom. 


23,887,872; and a cubical mile, 23,888,000,000,000,0001” 
“ Provided the depth to which they extend be but 250 fathoms, 
the above immense number of one species may occur in a 
space of two miles square. It may give .a better conception 
of the amount of Medusa) in this extent, if we calculate the 


* Outline of the Animal page 77. 
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'length of tinkB that would be requisite, with a certain number 
persons? for counting this number. Allowing that one 
person ootdd count a million in seifcn days, which is barely 
possible, kb would Jhave required that 80,000 persons should 
have started ,at the creation of the world, to r complete the 
enumepitioli at the present time I” 

“ Wh^t a alupendous idea this fact gives of the immensity 
of creation^ and of the bounty of Divine Providence in furnish¬ 
ing such a profusion of life, in a region so remote from the 
habitations .of men 1 But if the number of animals in a space 
of two miles‘square’he so great,* what must be the amount 
requisite for the discolouration of the sea, through the extent 
'of perhaps twenty or thirty thousand square miles?”* Even 
if the learned author, from whom this extract is taken, should 
prove to be incorrect in his supposition as to the depth to 
, which the MeilusieExtend, the spirit of his argument would 
remain unshaken. His c/bservations prove, that they people, 
in countless multitude^, tracts of ocean which, without them, 
would be uninhabited, thus filliug its vast expanse with life, 
find with the enjoyihcnt by which life is accompanied; while, 
at the same time, they furnish an inexhaustible supply of too;! 
to whales and other cetacea, ami many of the less bulky in¬ 
habitants of the deep. Thus, minute though they 'are, they 
indirectly contribute to the welfare of man, and exercise au 
influence on his social relations. 


OLA SS RAD1ARIAi-CONTINUEl). 

Order Echinodermata, or Star-Fisites. 

1 An there are stars in tin aky, ( so there are stars in the sea.”—L ink. 


Ills second great division of the rayed animals comprises all 
Ifsose which have a hard coriaceous integument (Fig. 28), 
covered, in some species, with prickles like those of the 
liedge-hog. The word u Echinm” means hedge-hog; the 
word “ denna” a coat or covering. Hence the compound 
word “ Echinodermata” is an appropriate and characteristic 

* Scorcaby’a Arctic Regions, voL i. page 179. 
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term, as applied to all those creatures whose int egument is 
coriaceous, or prickly. . i • » 

The Echinodermata exhibit, in many respects, an entire 
contrast to the Acalephse. . That of their covering is, obvious 
to the moat cursory observer; that i»f # their internal structure 

Tint. Insa rmYiarlraltln Tha i_it 
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is not less remarkable. The anatomist is baffled by the 
seeming simplicity and uniformity of texture in the gelatinous 



Fig. 2H. — Star-i?i»h. • • 

iladiaries; in*the harder, or spiuc-clad species, the extreme 
complexity and diversity of their constituent parts is found to 
be no less perplexing.* . 

All the animals of this class arct marfhe, and in thei r ad ult, 
state move lrecly about. The sexes are distinct, and the 
young arc produced from ova, which, in a certain stage of 
their development, befiome covered with minute cilia. They 
then come forth as ciliated gemmules, are diffused over the 
lx)ttom of the sea, and undergo a scries of transformations 
analogous to those described in the Medusae. The observations 
of a Norwegian naturalistf have made lls aware of an in- 

* Owen, page 112. 

t Sara, vide Annals NaUgpist. October, 18-4 4, page 23;1. anil plat ‘IK. 
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teresting fact respecting the maternal solicitude evinced in a 
species of 'star-fish, found upon ounown shores ( Cribdla ocu- 
lata. Fig. 29). The mother, by lending the arms and the. 
lower surface of the body, forms a receptacle which, in its 

uses, may be compared to that of 
the marsupial animals, or to the 
pouches of the Medusae. Here 
the ovjf are hatched; and for the 
space of eleven successive days, 
(hiring which this process is going 
*w T -<. on* the female star-fish has re- 

Kig. 2.9 .—Evko Cr,..k«a. maiuod in the 8 ^ mc recurvt . d antl 

contracted state, and without the possibility o*f taking nourish¬ 
ment ^uring that period. We do,.not, at present, know any 
other example of an animal voluntarily forming a receptacle 
-for the development of its young exterior to its OAvn body, 
and enduring the privations consequent upon such a pro¬ 
cedure. r " * * , 

I.r this group, we find animals of extremely dissimilar ap¬ 
pearance associate*?'togethor. One species is attached, for a 
certain period, to a stem, and resembles a polype, witl^ its 
waving and* sensitive arms. * In the common star-fish, or 
“five-fingers,” we have the arms radiating from ft common 
centre. In the sea-urchins, there arc no arms, and the form 
^of the body is globular, and,’passing over some intermediate 
gradations of figure, we reach creatures which, in external 
aspect resemble worms, and have even been classed as such. 
At one extremity, of the range?, the Echinodermata remind us 
of polypes—creatures of inferior organization; at the other 
extremity, they approach the amiulose* animals', whose struc¬ 
ture is of a higher grade. Those occupying the centre of the 
group may he regarded, therefore, as the types or repre¬ 
sentatives of the class. 

In Professor Forbes’ “ History of the British Star-fishes,”f 
-iihe entire class is divided into six families. The first 
of these includes those animals which, in a fossil state. 


* A term derived from annulns , a ring, and applied to animals which, 
like the eartli-worin, a.re composed of a succession of rings. 

■)* ffyhh Van Voorst: London. This is one of that beautiful scries of 
NlSfhfal History works, for which wc are indebted to that enterprising 
publisher. From it wo have, copied iigurcs ^§kand 32 ; the latter reduced. 
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sue known as “ stone-lilies” {Fig. 30), an^ the term 
( Crinoidew ) applied to the family is one which simply mearS 
“ lily-like.” The abundant of these animals in former ages, 
and their present scarcity, has suggested the following para¬ 
graph, which we extract from thg work Just referred to. 
“ One of the most remarkable phenomena 
displayed to us by the researches of the 
geologist, is the evidence #>f the existence, 
in primeval times, Sf animals and plants, 
the anologaes of which are no# rare, or 
wanting on our lands and ip our seas#* 

Amouggthose tribes which have become 
all but extinct, blit which once presented 
numerous generic modifications of form 
and structure, the order of Crinoid star¬ 
fishes is most prominent. Now scarcely 
a dozen kinds of these beautiful animals 
live in the seas of our globe, and individuals 
of these kinds are comparatively rarely to 
be met with: formerly they were among« 
thp jnost nuntcrous of the ocean’s inhabi¬ 
tants;—so numerous tlmt the «cmains of 
their skeletons constitute great tracts d)f 
the dry land as it now appeals. For miles 
and miles wc may walk over the stony 
fragments of the Crinoidm; fragments 
which were mice built up* in animated 
form s, encased in livingflesh, and obeying 11 ie 
will of creatures among the loneliest of tfie * 
inhabitants of tlie ocean. Even in their pre¬ 
sent disjointed and petrified state, they ex¬ 
cite the admiration, not only of the natural- • 
ist, but of the common gazer; and tfie name 
of stone-lily, popularly applied to them, indi¬ 
cates a populai appreciation of their beauty.” Ki K . ao— km-msitk. 

We have already seen, among the Zoophytes, instances of 
the secretion of calcareous matter within a living body. If 
we suppose a polype on a long-jointed stalk, extending five 
pair of arms, composed of a vast n urn hereof pieces, all uni¬ 
formly shaped and jointed together, we shall have some, idea 
of what these animals were in their living state. The detached 
vertebrae are well described by thp cojnmon English name of 



/- 
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“wheel-stopcs.” “The perforations in the ecntre of these 
'■ joints, affording a facility for stringing theifl as beads, has 
caused them, in ancient times, to[ be used as rosaries.* In 
the northern parts of England, they still retain the appellation 
of St. Cuthbert*S beads.” Sir Walter Scott has, with his 
usual felieity, referred to the circumstance m his poem of 
Marhfion:—« 

f .• “ But fain St, Hilda’s nui*w woulj} leam 

If, on a rock by Lindisfarn, 

St. Cutkbert sits f and toils to Frame 
a The^Hea-born beads tliat bear his name.”—C anto II. 


The race of Crinoid star-fishes was believed to be altogether 

extinct in European seas, when, 
in 1 $23, Mr. J. V. Thompson 


Cove of Cork, of a diminutive 
species measuring only tlne<- 
quartws of an inch in length. In 
1836, the same gentleman pro¬ 
claimed that thi3 was the young 
state of the star-fu>h, known as 

9 

tjie rosy-feathcr-stnr (Cvimiuh 
rosacea, Fig. 31). The actual 
change of the animal,' from its 
•fixed and pedunculate state into 
its fret* condition, had not actually 
been seen by this intelligent ob¬ 
server. But at length the matter 
wag placed beyond any [lossibiliry 
of doubt. * 

“When dredging,” says Pro¬ 
fessor Forbes, “in Dublin Day, 
in August, 1840, with my friends 
Mr. 11. Ball and Mr. W. Thomp¬ 
son, we found numbers of the 
Phytocrinus or polype state of 
the feather-star, move advanced 
than they had ever been seen 
before;—so advanced that we 
saw the creature drop from its stem, and swim about a true 



Fig. 31.—POI/YI'K bTATE Oi* THE 
FKATHER-BTAR ( MAGNIFIED). 


* Buck land’s Bridgewater Treatise, voL i. page 424. 
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Comatula; nor could we find any difference between it ani 
the perfect animal, when examining it binder the microscope.” 

The species which formed the subject of these interesting 
observations, has five pair of beautifully,pinnated arms, 
and is of a deep rose colour, dotted t)Vfr with minute brown 
spots, which are regarded as the ovaries. It is dredged 
up on many parts of the Irish coast, and is*occqf tonally 
found upon the stiynd. * The first specimen we CFVer pos¬ 
sessed was taken on the beach qjbont six miles from Belfast, 
and was brought to that town alive, ^xixioug to secure 
so attractive a specimen for the cabinet,* wo placed it in a 
shallow vessel of fresh water, and found, to our surprise, that 
it emitted a fluid, which imparted to the water a roseate tinge. 

The second family 





consists of those star¬ 
fishes which have 
a roundish central 
body, furnished.with 
five long arms, not 
unlike the tqjls of 
sctytnts, (Fig. 32); 
and as the word 
Djihiura means a ser¬ 
pent’s tail, the term 
ophiurkkv has been 
ado] >ted a s the family 
appellation. These 
arms are not furnish¬ 
ed with snekerg, like 
those of the next division, nor do they contain any prolonga¬ 
tion of the digestive organs. They arc merely arms external 
to the body, and easily separated from at at the pleasure of 
the animal; from which circumstance the English miHUT of 
“Brittle-stars” has been bestowed upon the tribe. Its 
members differ very much in size and appearance. Rome 
of them measure as much as sixteen inches in diameter; 
others are so small, that a score or tw r o of them might be 
displayed on an ordinary visiting-card. Those who have 
looked upon such objects only in the dried and rigid aspect 
they present in our museums, can form no idea of the flexi¬ 
bility, variety, and beauty which they present in the living 

* Ophiura lexturata. * Forties, p. ‘22. 


I£jg- 32 .—Common 1 Sa.vd-staii.* 
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estate. Wtf have, on igany occasions, seen a dredge come up 
half filled with a spine-covered/, species ( Ophiura rosufa) 
everywhere abundant round the coast, and can bear testimony 
to the accuracy of Professor Forbes’ description. “ Of all our 
native Brittle-stars this Is the most common, and the most 
variable. It is also one of the handsomest, presenting every 
variety* of variegation, and the most splendid displays of vivid 
hues arranged in beautiful patterns. Njot often do we find 
two specimens coloured alike , L It varies also iu the length of 
the ray-8])ines, thf ^pinousness of the disc, and the relative 
proportions of rays and disc; and in some places it grows to 
a m ich greater size than in others. It is the most brittle of 
all Brittle-stars, separating itself into pieces with wonderful 
quickness and ease. Touch it, and it flings away an arm; 
hold it, aud iu a moment not an arm remains attached to the 
body.” * 

. The wosd aster tpcafis a star, and the term asteriadoe is 
applied* to ‘ the third family,—that to which the true star¬ 
fishes, or those which are typical of the class, belong. If we 
take from our cabinets a dried specimen of the common 
crossfish, or “Five-fingers,” wc find (the mouth on the lover 
surface of the central disc, aifd five rays, with deep grooves 
throughout their entire length. Each groove contains a mul¬ 
titude of small orifices, through 1 -each of which, when alive, 
.the animal could protrude a tubular organ, capable of adhering 
to the surface of any body to wlych it was applied. By such 
means, its prey can with ease be overcome, dragged into the 
oral orifice in tlu centre of the rays, aud devoured. 

But these suckers, which render the crossfish so formidable 
an assailant, are not only organs of prehension, they are also 
organs of locomotion. To appreciate them aright, they must 
fcbc seen in action; for words alone will not convey an ade- 
fjnl&fd idea of the singularity and beauty of their mechanism. 
jXhi this subject, we prefer the words of Professor Ityinor 
Pfunes to any which we ourselves could employ.* “ Let any 
jpf our readers, when opportunity offers, pick up from the beach 
one of these animals, the common star-fish of our coast, which, 
as it lies upon the sand, left by the retiring waves, appears 
so incapable of movement, so utterly helpless and inanimate; 
let him place it in a large glass jar, filled with its native clo- 


* Outline of the A-iimal Kingdom, page 141. 
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merit., and watch the admirable spectacle which, it then pre-» 
sents; slowly he perceives its ray* to expand*to its iTM 
stretch, hundreds of feet s|re gradually protruded through the 
ambulacral* apertures, and each apparently possessed of inde¬ 
pendent action, fixes itself to the ^ides of "the vessel as the 
animal begin? to march. The numerous suckers are soon all 
employed, fixing and detaching themselves al^matel^, some 
remaining firmly adherent, while others change the^ position; 
and thus, by an Equable, gliding movement, the star-fish 
climbs the sides of the glass ift which it is confined, or,the 
perpendicular surface of the sub-marine #®ek.” * 

*It lias been remarked, that the star-fishes are furnished* 
with five rays, !ind although individuals are met with, which* 
have four or six rays, thij five-rayed predominate so much, 
that, among the problems proposed by Sir Thomas Browne, 
is one, “ Why, among sea-stars, Nature oliicfly delighteth in 
ttve points?” Throughout all the animals of this class, five 
is the governing number, regulating own *tlie pbyhs of which 
the shell ” of flie sea-urchin is composed. In the M^lusiel*' 
the governing number is four; and eaeh.jelly-fisb, with but 
few exceptions, ex‘mbits, in the arrangement of its parts, tht 
nufhbcs four, or some’multiply of that number. 

Although the rays of the crossfish, "or “ Five-fingers,” are 
not mere, arms, but trtic prolongations of the body, and, in 
many species, have au eye wclMlcfendcd by spines at the ex¬ 
tremity, they are frequently broken oft', anil. In such cases, ad? 
reproduced. . The oyster fishermen believe that it loses its 
rays in attempting to seize the oyster at a time when tile shell 
is incautiously left open. That it is injurious to oyster-beds,^ 
may be true# for it is known to feed upon different kinds of 
Moilusca; but it would appear to overpower its prey, by ; 
applying some, poisonous secretion, and pouting out the lobes 
of the stomach, so as lo convert them Into a kind of pr^jgseis, 
and thus suck the Molluscs from their shells.. 

A species which Mr. Hall has taken in great abundance 
about. Youghal seems to emulate the Brittle-stars in the faci¬ 
lity with which it can fling off its rays. It is appropriately > 
named JLuidu: fragUissiwa. , and has been so graphically 

■# 

* A term derived from the Latin word ambulacra, from a fancied * 
resemblam*' which the rows of apertures bear to the walks, alleys, or ; 
avenues of some of our old mansions, 
f Forbes, lntr. page J5. 
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* delineated by Professor Ed. Forbes, that it would be doing 
injustice to* the reader ntt to present him with the portrait 
which that gentleman has fhrnishdl. “ It is the wonderful 
power which the Luidia possesses, not merely of casting away 
. its arms entire, but of breaking them voluntarily into little 
pieces with great rapidity, which approximates it to the 
OpJuurce. T£is faculty renders the preservation of* -a perfect 
Specimen'll‘Very difficult matter. The* first time I over took one 
of these creatures I succeeded in getting it into the boat entire. 
Never having seen one before*, and quite unconscious of its 
suicidal powers, I spread it out qn a rowing bench, the better 
‘ to admire its form and colours. On attempting to remove it 
for preservation, to my horror and disappointment, I found 
only an assemblage of rejected numbers. My conservative 
endeavSurs were all neutralized by its destructive exertions, 
t and it is now bac|ty represented in my cabinet by an armless 
disc and a discless arm. • Next time I went to dredge on tile 
same spoj;, 'fletermiued not to be cheated out of a specimen in 
such way a second time, 1 brought with me a bucket of cold 
fresh water, to which article star-fishes have a great anti¬ 
pathy. As I expected, a Luidia came up in the dredge, p 
most gorgeofis specimen. As it does not generally bfeak*up 
before it is raised aboVe the surface of the sea, cautitusly and 
anxiously I sunk my bucket to , 9 , level with the dredge’s 
mouth, and proceeded, in the "most gentle manner, to introduce 
\suidia to the purer element. Whether the cold air was too 
much for him, or the sight of the Guckct too tcirific, I know 
not, blit in a moment he proceeded to dissolve his corpora- 
- tion, and at every mesh of the .dredge his fragments were 
seen escaping. In despair I grasped at the largest, and 
; brought up the extremity of an arm with its terminating eye, 
the spinous eyelid of which opened and closed with something 
^nxc andi nglv like a wink of derision.” 

f The membors- of the fourth family, that of the sea-urchins 
£ { Fig. 33), are furnished with spines, and, from the resem- 

K in this respect to the hedgehog (echinus), the family 
the name Eddnidrr. Here the arms have disappeared, 
e,form has become more or less rounded, according to 
( the spceySs. The seines do not grow from the “shell,” or, 
i to use a more correct term, the integument, as thorns do on 
i the branches of the common hawthorn. They are attached 
l to tubercles, and move upon them in the manner of so many 
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ball and socket joints. The sea-urcliins are also famished 



Fig. 33.—Sea-urchin (exterior).* # 

with retractile suckers, similar to those*described* in dthe star-** 
fishes; and, by the joint aetion of their spine^ and suckers, 
they can move in any direction they pfease, or can moo£ 
tkqpsclveaito the surface of sub-marine rocks. m 

The calcareous covering of «the sea-urchin exhibits a sin¬ 
gular anti beautiful contrivance for the progressive growth of 
the animal. It is not one piece, as the word “shell,*’ so com¬ 
monly applied to it, would lead us to suppose. It is formed^ 
of a multitude of ^fcatagon^l pieces, accurately fitted together, 
some rows <Jf them bearing the tubercles to which the opines 
arc attached, and others pierced with hundreds of minute 
orifices, through which the tubular suckers are protruded. A * 
living memblane, analogous to that found in some ot the 
Polypes, covers the entire surface, and dips down between 
the several plates. It has the jpowej of ’depositing a cal- « 
carcous secretion, which, being added to the edges the | 
plates, augments all in an equal ratio •, and" thus, whatever 1 
may be the size of the sea-urchin, the relative proportion of - 
the several parts is uniformly maintained. 

It is impossible to contemplate the admirable mechanism of ■ 
the spines and suckers, and the elaborate structure ot the shell, } 
without at once feeling the conviction that in them we behold ; 
a portion of “ the works of the Lord, and His wonders in the 

* Fig. 33.—The spines have been removed from the left side for the purpose oI • 
exhibiting the arrangement of the pieces c#mpc*lng the “ shell " underneath. 
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d^ep.” And this feeling increases with the increased minute¬ 
ness of oiir examination. “In a moderate-sized urchin I 
reckoned,” says Mr. Forbes, “ six tj^-two l-ows of pores in each 
of the ten avenues. Now, as there are three pairs of pores in 
each row, their number jravltiplied by six, and again by ten, 
would^give'the great number of 3720 pores; but, as each 
sucker oroupics a pair of pores, the number of suckers would 
be half thdt amount, or 1860. Tlfe structure iu the egg- 
urchin is not less complicated in other parts. There are above * 
300 plates of one kind, and nearly as many of another, all 
dovetailing together'‘‘with the gccatest nicety and regularity, 
beaijfng on their surfaces above 4000 spines, each spine per¬ 
fect m itself, and of a complicated structure, and having a free 
movement on its socket. Truly the skill of the Great Archi¬ 
tect of'Nature is not less displayed in the construction of a 
r sea-urchin than in‘the building up of a world!” 

inspiration is secured 'in these animals by the free admis¬ 
sion of spa-water through the pores iu the external covering, 
and Sy its propulsion, by means of cilia, over every portion of 
^he body. A larger-portion of the interior of the shell is, at 
certain times, occupied by vessels filled with the'ova, which, 
in the Mediterranean and elsewhere, are much prized as an 
article of food; but, another times, the ordinary observer finds 
in the interior only a tube wound twice round the circum¬ 
ference, and containing the stomach and intestine {Fig. 34). 
in every step we make towards a knowledge of the structure 
and habits of these animals, we experience a fdbling of sur¬ 
prise and pleasure at the peculiarities they exhibit. Thus, on 
one occasion, we had cut horizontally into two nearly equal 
parts, a large sea-urchin, for the purpose of examining the 
intestine and ovaries. These being removed, the shell was 
thrown on the neck of our little vessel, as being no longer of 
i jiny^ar^ice. It chanced, hbwever, that we afterwards picked 
the parts and placed them in a shallow vessel of sea-water, 
our surprise, the suckers were soon extended, and the 
ql walked about apparently as unconcerned as if the loss 
testine and ovaries had been an every-day occurrence. 

extremity of the alimentary canal is a singular 
, which performs the functions of teeth and jaws, 
inch, in its detached state, is known as “ the lanthorn 
istotle.” Any teeth, fixed in sockets as ours are, would 
speedily be worn away by their action on the shell-fish, &c., 
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upon which the sea-urchins feed. They are, therefore, coat 
stitutcd with a continual growth, as in the case of tfic gnawing 
animals, and the points have all the hardness of enamel. 
Five jaws, admirably adapted to act as grinders, arc furnished 
with bony pieces, ligaments, and "muscles, so contrived and 
arranged as to draw from Professor Rymer Jones the r unark, 
“ these jaws, from their great complexity and unique fracture, 



Fig. 34.— Ska-urchin (.jpTEmou).• 

form perhaps .the most admirable masticating apparatus met 
with in the whole animal kingdom” {Fig. 34). 

One species of our native sea-urchins is rumarkable for its 
habit of boring, principally into limcstoflc rocks, and livjjjg in 
the excavation thus formed. It is gregarious, and was found 
in abundance by Mr. Ball and Mr. Thompson, when visiting 
the south Isles of Arran, in 1834. “It is always stationary; 
the hole in which it is found being cup-like, yet fitting so as 
not to impede the spines. Every one lived in a hole fitted to 
its own size—the little ones in littlh holes, and the large ones 

Fig. 34.— Anatomy of Ska-urchin ( tlchinwt ). 
a. Mouth, with the tooth and jaws.—6, (Esophagus.—r. Stomach, or first por¬ 
tion of the intestine.—tf, Intestine.—o ( Ovary .—J\ Ambulacra! vesicles.—g. Shell 
^vith a spines. • • 

B 2 
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iy large holes; and their purple spines and regular forms pre¬ 
sented a most beautiful appearance studding the bottoms of 
the gray limestone rock-pools.” 

The individual^ of the fifth family ( Holothuridoe ) are not 
likely to attract the notice of the casual observer, and are 
of comparatively rare occurrence even to the naturalist. The 
English^ernf^sea-cneinnbers (Fig- 35), gives some idea of their 
general farm. Tn them the spines ftave disappeared; but, as 
. the covering of the body is 39 ft, they can move by the ex- 



Fip. 3ft.— Ho loth*: rj a. 


tension or contraction'of its parts, as worms do; and, like the 
sea-urchins, they continue to employ the aid of suckers. They 
. are remarkable for their po’krer of casting off and of repro¬ 
ducing parts that would seem the most essential. Sir .1. (i. 
Dnlyell* has known them to lose “the tentaeula, with the 
cylinder (dental,apparatus), mouth, esophagus, lower intes¬ 
tinal parts, and the ovlffeiiim, .separating from within, and 
leaving the body an empty sac behind. Yet, ih three or four 
months, all the lost parts arc regenerated.” 

•M&. Forbes states,—“ It is this animal which the Malays 
of 4*k$3riental Isles seek slo diligently for the supply of the 
China market , 1 whete it obtains a good price when well pre¬ 
served. It is employed by the Chinese in the preparation of' 
nutritious soups, in common with an esculent sea-weed, sharks’ 
fins, edible birds’ nests, and other materials, affording much 
jelly. Jaegor says the intestines are extracted, the animal 
then.-boiled in sea-water, and dried in smoke.” 

Jjt fiptjcics found off the coast of Cornwall, and first described 


* Paper read at Glasgow Meeting (1840) of British Association. 
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by Mr. Peach at the York Meeting of the British Association, * 
in 1844, bears the singular name (ft “ the niggef,” from its 
dark colour, and the “ cotton-spinner,” from its long white 
threads,* 

The members of the sixth family (Sipunhdidce) in external 
appearance resemble worms; but, from an examination of 
their internal structure, it is ascertained thattfhe^must, in 
reality, be classed jinon£ the star-fishes. They are not fur¬ 
nished with suckers, nor do they exhibit any quinary arrange¬ 
ment of parts; and their movements are so entirely those of 
worms, that they arc, with great propriety, tended “ Vermi- 
grade Echinotlermata. n Some are found under stones, ^ome * 
burrow in sand, and some select as their mansion an empty : 
univalve shell; their habits, however, arc as yet imperfectly 
known. * 

We have now completed our proposed sketch of the radiate, 
animals, commencing with the microscopic animalcules, and 
-> advancing to thqse in which the radiated Structure attains Its 
highest perfection. To all wc may apply the remark"witli 
which Professor Forbes concludes the excellent work from 
vylych we hive so largely quoted. 

“ Among the British Kchiurdormata we have "seen some of 
the most? extraordinary forms in the aftimrl kingdom, some of 


the most wonderful structures and of tue strangest habits. 
Much yet remains to he done towards their elucidation, and 
the investigation of them, both structurally and formally, pre¬ 
sents a wide*field of inquiry to the student of nature, as yet 
but imperfectly explored. The great natuijilist of Denmark, 


9 

* Mr. C. W*. Peach is one; of those levers of natural history whose 
ardour in tho pursuit surmounts all ditficultieB. At the* time wc 
iii>t made his acquaintance, in 1841, he ludd a very subordinate , 
situation in tho coast- guard, a.id had a i^imorous family dependent 
on his scanty pay. Ho was the sclioolmaster of his own 'd'-'ldreii, 
and tho superintendent of the Sunday school* of the village, of Goran t 
Haven, Cornwall, whore ho thou resided. Yet, notwithstanding his 
eea&olohs avocations, mid the laborious night and day duties of Ids 
situation, natural history tvas never negleelod; and in his solitary rides 
along the brock, his eye, trained to observe, was ever on the alert. Thins 
he collected the materials for scvtTayHteniiiuuications on geology and 
natural history, made by him at succ^PP* meetings of the British Asso¬ 
ciation. \Ve are happy to adcl, that some of tht influential members of' 
that body, appreciating his exertions, represented them to government ill 
such colours, that he has been promoted to a situation of comparative 

ease and comfort in the custom-house at Fowoy. 

• • 
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Muller, long ago said that we need not resort to distant 
regions and foreign climls for rare or wonderful creatures;— 
that the fields, the woods, the streams, and the seas of onr 
native lands, abounded in wondrous evidences of God’s power 
and wisdom. The instigation of our native .animals must 
ever be a thief source of sound zoological knowledge; for it is 
there onjy wt' can watch, under favourable circumstances, for 
the observation of their development, thejr habits, and their 
characters. The naturalist whose acquaintance is confined to 
preserved specimens in a cabinet can form but a vague idea 
of the glorious variety of nature, of the wisdom displayed iu 
the ^building up of the atoms of matter to bo the houses of life 
and intellect; and, unless we study the creatures living around 
us, how can we gain that delightful knowledge? The passing 
note of an animal observed during travel is an addition to 
, science not to be«s8omed; the briefly characterizing of a new 
species from a preserved*wpecimen, if done with judgment, is 
of hnporjaifeo; butftHh real progress of natiyal history must* 
' ever'depend on the detailed examination of the beings gathered 
around us by *the IfRvs of geographical distribution, living and 
multiplying in their destined homes and habitats.*’ t c . « 
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AKTICTJLA'flED, *on JOINTED ANIMAIIS. 


Whatever creeps the ground, 

Insect or worm; those waved their limber fane 
For wings, and smal]p8t lineaments exact 
In all the liveries deck'd of summer’s pride, 

With spots of gold and purple, azure aiyl green; 
These, as a line, their long dimensions dr&w, 
Streaking the ground with sinu<Jhs trace.”— Milton. 


The traveller who passes the line of denudreation which se- 
pajajes two adjacent kingdoms, does not at once perceive any 
obvious change in their physical features or their natural pro¬ 
ductions, ifor see anything in the manners or customs of the 
inhabitants to tell him that he lias entered a now realm. 
Such is the case with the naturalist who has been an observer j 
of the radiate animals, and enters the dominions of the arti- 
(ulated. Tlie*lecches and worms, among which he has qpme, ^ 
present very much the same aspect 
as the vermiform or worm-shaped 
Kchinodermatd, from which he has 1 
parted. “Why,” lie asks, “should 
they be thus divided?” 

■r 

The question is best answered by 
au examination of the internal struc¬ 
ture. A difference in the nervous 
system is at once apparent. It is 
no longer arranged on the radiate 
type, but, presents the brain in th|| 
form of a ring surrounding the throat 
(1'ifj- 3fi); a double nervous thread 

extends along the body at its lowest 
• . . j. , , Fie. 30. —Nervous Syhtkm 

side, united at certain distances yy > ov carahub 
} 
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v#ouble “ ganglions,” as these nervous masses arc termed, from 
which arb given off th<? nerves that proceed to the extremities. 
From the symmetrical disposition of these nervous centres, 
Mr. Owen has j*iven to this sub-kingdom the name Homo- 
gangliata.* The body in general presents a corresponding 
symmetrical form, an(f consists of a repetition "of rings or seg¬ 
ments,^ in the earth-worm, or the millepede ( Julus , Fig. 37). 



0 Fig. 37 .—Julijb. 

C 

The articulated animals arc arranged in the following 
plasses ( ' 

ii * ‘ Anellata, Leeches, Earth-wtirms, &e. 

« C'irripeda, Barnacles and Acorn-shells. 

Crustacea , Crabs, Lobsters, &c. . 
x Insecta, Beetles, Bees, Butterflies, &c. c * 
Arachnlda , Spiders, Scorpions, and J^ites. 


9 From two Greek words, t«e signifying “similar,” the other “a 
ganglion," or knot, being the inass of nervous matter from which Un¬ 
nerves diverge, 

i * » 
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Leeches, Earth-worms, etc. 

. • . 


“ Her divine skill taught, me this, » 

That from rt’erything- I saw , 

1 coild some instruction draw, 

And raise plcasumto the height, 

Through the meanest object’s sight.”—(jj. Wither. 


The most obvious‘external character of the leech or the earth¬ 
worm is the number of little, jings of which the body is com¬ 
posed ; and hence the Latin word “ ancllus,” a little ling, 
suggests an appropriate and descriptive term # for animals of 
this'class. • 

The medicinal leech and the common* hwse-leesSi of our' 
ponds are so well fnown, that the most incurious cannot fill, 



Fig. 38.— Le?ch. 


at some period or other, to have noticed the* singular disc 
•with which these creatures arc furnished at each extremity of 
the body, and which, at the will of the animal, can be usea as 
a sucker, and thus converted ivto a support or point of attach¬ 
ment. Leeches arc of many species* but these prehensile 
discs may be regarded as “ the badge of all the tribe.” They 
are destitute of external organs tor locomotion; and move by 
the expansion and contraction of tllte segments of the body. 
In the water they can swim with ease and rapidity. Respi¬ 
ration is effected bv a series of membranous sacs, which are 
analogous to internal gills, and to which water is freely ad¬ 
mitted by minute orifices on the lower surface of the body.* 
The medicinal leech (Him do rnrdiernalix) is not indigenous 
to Ireland; it is found in sonic parts of Iiritain, but is now 
becoming very rare. It is still seen in the Takes of Cumber- 

" * .Joiifs's Nat. Hist, of Animals. 
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land, but even there is rapidly disappearing. This fact is 
■» mentioned by Wordsworth’s leech-gatherer in a stanza, which 
casually notices, at the same time, the manner in which they 
are collected. 

c 

11 He with ^ BtAilc did then his worth* repeat; 

• And said, that, gathering leeches, tar and wide 
He travelled; stirring thus about his feet 
m The waters of the pools ^liere they abide. 

Once I could meet with them o£ every side; 

Hut they have dwelled long by slow decay; 

Yet still I persevere, and find them where I may.*’ 

* Resolution and In dependence. 

•The supply of leeches used in these countries is ileriv 
from France, Sweden, Poland, Hungary, the frontiers 
Russia, and Turkey, and the great extent of the trade du* 
carried on may be judged of from the fact, that four only of 
the principal dealers in London import 7,200,000 annually.”* 
When we find that 4 the medicinal leech has been applied to 
tly 1 u»3 oT man from a remote antiquity, and now constitute 
so important an article of commerce, we are naturally led t # 
inquire, “to wliaf peculiarity of structure is its utility owing? 11 
The first, and most- obvious is that by which its^worud is 
inflicted. Just witlqn the rftargiu of the mouth u are situated 
three beautiful little semicircular horny saws, arranged in a 
triradiate maimer, so that /heir edges meet in the centre.” \ 
“ No sooner i$ the sucker firmly fixed to the skin than the 
mouth becomes slightly everted, and the edges of the saws 
thus made to press upon the tense integument, a sawing 
movement being, at the same time, given to each, they cut 
their way to the sluices of blood beneath. Nearly the entire 
body of the animal consists of a series of chambers into which 
the blood thus taken is received. They are eleven in number, 
^perfectly distinct, apd in the first eight the blood may remain 
W$fr months unchanged either in colour or fluidity, the creature 
^merely allowing so much to pass into the alimentary canal a* 
is necessary to preserve its existence.^ Hence the repugnance 
of the animal to repeat the operation, until the store of food 
with which it is thus gorged has been consumed. 

From the acknowledged importance of this animal in -ur- 

* Penny Cyilopetlia, Article Leerh. 
f .Jones's Natural History of Animals, vul. i. page 322. 

4 Owen, page 133. 
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gery, the name leech is, by our old wr^ers, applied to persons., 
both male and female, who were skilful in the art of healing. 

Thus, in the ancient Ballad of Sir Cauline, the king calls 
upon the princess to exercise her skill on behalf of the wounded 
knight:— . • , 

“ Como down, come, down, my daughter dcujv. 

' Thou art a l(i.rhe of skille; 

Fain 1 lc\%r liad I lose half my landed. 

Than this good knjght bliolde spillo.” 

The young of the leech are •produced from cocoons * depo¬ 
sited by the mother towards the end of summer. The wither 
is passed by our common horse-leech (Hasmopm sanguimga) 
i\ state of torpidity, in rlu mud at the bottom of the j)onds 
ditches where it resides. This habit g^ve origin, on one 
occasion, to a somewhat singular scene, which we chanced to • 
vituess. On the morning of the 27itf March, 1838* a part of 
*hc 'Nitwuy on onaof the most crowded thoroughfares adjoining. 

.jwu of Belfast, was so covered with leeches that it was 
scarcely possible to walk without trampling them under foot.* 
So fir H was their abundance that some of the passers-by re- 
markc 1, mat it seemed as thoftgh a grower of leeches had 
fallen. Tlicy extended for about 1 (Ml paces in this profusion; 

»*?» both sides of this space they .were less numerous. The 
unenon continued for the two following, mornings, but l 
v\ iih diminished numbers. ,A slight examination served to 
explain its cause. The ditch oil the side of the fence which " 
• p '-'tied V footway from the adjacent fields4iad been cleaned 
•u the j im ling day. The leeches had been buried in the 
'id on "this being placed on the top of the fence, they 
»■* Struggled out, and spread themselves over the adjoining 
iboruav. , 

Tin. earth-worms represent another tribe of Annelids. ' In 
Them suctorial discs, such as those of the leeches, do not exist; 
but a mechanical contrivance of a different kind mav be ob- 

V 

s-irved. The rings, of which their body is composed, are no 
longer perfectly smooth; but are furnished with minute 
bristles, or recurved hooks. These, as the creature pushes its 
■way, catch upon the soil, and form fixed points of support, by 
which the worm is enabled to maintain its place while drawing 


* Owen, page l*tD. 
F 
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k forward the remauiingfpai-ts of the body . Earth-worms move 
but JittJe # abJoad during tho day-time, except when disturbed. 
The young are produced from eggs, which, previous to their 
being deposited |>y the mother, have undergone a certain degree 
of development.* Thcurdblood is red; but in qomo species it is 
yellow , and in one it is a pale green, so that the mere colour 
of the firciflating fluid does not seem to be of the zoological 
importance attached to it by Aristotle. , 

The mouth of our common <yirth-wonu ( Lvmbricvs terr&driti) 
has a short proboscis, but is destitute of teeth. Its food con¬ 
sists of the decaying particles >Jl animal and vegetable matter, 
crumbs that fall from nature’s bounteous table. l»v 
tbo ordinary process of chemical decomposition, these. particle* 
woulji be dissolved .and lost. Swallowed by the earth-w orm, 
they become converted into nutriment, are assimilated to the 
substance of it&ftocly, and in this state minister to the sup¬ 
port of beings of higher organization — to that of birds and 
fishes, a • ,, 

\hi this subject, the Rev. Gilbert White, in his delightful 
“Natural History of Selbornc,” has long since made the fol¬ 
lowing judicious observations:— rt * 

“ The most insiguificant inseets and reptiles are of much 
more consequence, and have much more influence In the eco¬ 
nomy of nature, than the incurious are aware of; and are 
mighty in their ('fleet, from their minuteness, which renders 
them less an object of attention, ( and from their numbers and 
fccqpdity. Earth-worms, though in appearance a small and 
despicable link jai the, chain of nature, yet, if lost, would make 
a lamentable chasm. For, to say nothing of half the birds, 
and some quadrupeds, which are almost entirely supported by 
them, worms seem to La 1 the great promoters of vegetation, 
|which would proceed but lamely without them, by boring, 
punribrating, and loosening'the soil, and rendering it pervious 
Ho rains and fibres of plants, by drawing straw’s and stalks of 
leaves and twigs into it, and, most of all, by throwing up 
such infiuite numbers of lumps of earth called worm-casts, 
which, being their excrement, is a tine manure for grain and 





s. 




he correctness of these views has recently received a 


* Owen, jiii^e IKS. 
t Kynic-r Junes, page* 3W8. 
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curious confirmation, in a paper commnijcated by Mr. Darwin* * * § , 
to the (reologieal Society of London, in Nov. 1837. * He ob¬ 
serves that, in a pasture field which has long remained 
undisturbed, not a pebble will be seen, althongli* in an adjoining 
ploughed field, it large proportion of thc.soil may be composed 
of loose stones. This lie attributes to the working of wotuns, 
and states his conviction, that every particle of cfhti^n old 
pasture land has passed though the intestines of worths; and 
hence that, in some senses, thcjjprm "animal mould” would 
he more appropriate than “vegetable mould.” It.has been 
estimated that, in eighty years,»the marl la*l upon a field for 
manure, has been covered witli soil to the depth of thirtefn 
inches, by the operations of these creatures. 

- It is commonly supposed,” says Dr. Carpenter, “/hat 
the earth-worm may be multiplied by the division of its body 
into two pieces, of which each will continue fco live. This, 
however, does not appear to be the casffs with regar/ to the t 
common species. If it be divided across tJlte* middle* when jn 
motion, (.‘ach part will continue to move for a tim<j; but only 
the piece which hears the head will he found alive after a few 
iiouEs, This fclrms a nevy tail, and soon shows lirtlp sign of 
injury. Tint if the division be iifiule ncaj the head, the body 
wil] remain "alive, and will renew the head; and the head, 


with its few attached segments, wijl die.”f 

The power of reproduction is enjoyed by. many other 
Annelids to amuoh greater extent. A small worm (Ijumbricus 
btirietfatiui) was' cut by Bonnet, a French naturalist, bito 
twenty-six parts, and “almost all of them reproduced the 
head and tail, and became so many new' and perfect indivi¬ 
duals, It sometimes happened, that both ends of a segment 


reproduced a tail. Wishing to ascertain if the vegetative 
power was inexhaustible. Bonnet cut off the head of one of 
these worms, and, as soon as the new head was completed, lie 
repeated the act; after the eighth decapitation, ’the unhappy 


subject was released by death.”! 


In some species, the propagation reminds us of that of 
which we,saw examples in the Infusoria. Thus, “in the 


* I 'it it* Nnto to White's Sol bo mo. edited by Rev. 1^ Jonyns, IH43. and 
rcimy Cyrlojiedia, Lumbricvs. 

t /oology, vol ii pnt^ 1 •$10. 

j Owi'ii, page 1 13. 

§ Carpenter's l'hy&iology- pa^o "‘I' 1 , » • 
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ono of the marine wor$i3, the last joint of the body gradually 
extends, and Increases to the size of th£rest of the animal; and 
a separation is made by a narrowing of the preceding joint, 
whiqh at last divides. Previously to its separation, 
however, the young one often shoots out a young one 
from its own last joint, in a similar manner, and three 
generations have thus been seen united.” It is a 
curious circumstance, that the same tail serves as 
the tail of successive individuals, and seems thus 
( to enjoy an exemption from the ordinary laws of 
mortality. <» 

Respiration in the earth-worm is carried on by 
means of pores and internal sacs, similar to those 
of the leech. In the “lob-worm,”* or “lug of 
fishermen {Fig. 39), a portion of the body is fur¬ 
nished with little arborescent (tree-like) tufts, to 
which the Blood is conveyed, and there purified, by 
coining mto contact with the air diffused through 
.the sea-water. 

In flic next tribe of Annelids, a new modification 
of the respiratory organs is exhibited, one ad¬ 
mirably adapted® to their peculiar habitats and 
modes of life. All tlie individuals of 'this assem¬ 
blage dwell in tjibes, consisting either of calcareous 
matter, secreted from their own bodies, or, as in 
the Terebello, of particles of sand and gravel 
agglutinated together to serve as a habitation. 
Under these altered circumstances, the only place, 
to which the vivifying principle of the sea-water 
could freely have access, would be that adjacent 
to the exterior orifice of the tubes; and here, 
accordingly, we find the respiratory apparatus 
arraugpd, often extremely graceful in its form, and 
enriched with brilliant colouring. The small con¬ 
torted tubes which cncrnst, in so fantastic a man¬ 
ner, the old bottles or dead shells dredged up from 
a uEHicoi.A. an y 0 f our bays, form an example of this class. 
They are the. dwellings of one of these sedentary worms, 
jt 

Tluf| was formerly classed with the earth-worm, under the muue of 
itfiabricm mariims; but, from its difference of structure, it is now 
srrwi to a different order ( Dorsibranrhiata ), and bears the mime 
t icola /lisciitomm. 


Fiff. 39. 
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bearing the name of Serpula (Fig. 40|. “If, while the con¬ 
tained animals aro alive, they be placed in a vessel of sea¬ 
water, few spectacles arc more pleasing than that which they 
exhibit. The mouth of the tube 
is first seen to ppen by the raising • . 
of an exquisitely constructed door, d (ft * ^ 

and then the creature cautiously 
protrudes the anterior part of its 
body, spreading out, at the f^yne » 

time, two gorgeous fan-like ex- Wf 

pansions of a rich scarlet or purple ^ d§jj jyf 

colour, which floaj elegantly in the wVj|i Mi 

surrounding water, and serve as _ 

branchial or breathing organs.”* iftijffi wnr 
The minute convoluted shells 
(,‘tpjrorfjis), which are seen like |nHH| 
whitish specks upon almost every 
piece of sea-weed, exhibit an instance • 

no less strikin g of the same exquisite *gSg£3l^Ky 
design, the same admirable adapta- 

tio*i *.f ipoana to the required end. ria 40 _ GlI()rp „ K 5iKKl . l ,, 
The, fourth tribe present, in ttfcir 
habits, a (fomplcte contrast to the last. Thoy arc formed for 
locomotion, and some among them can swim ttith considerable 
swiftness (Fvj. 41). The roving life they lesjd has induced 



Fig. 41. —Nereis. 

Milne Kdwards, the eminent naturalist, whose classification we 
have followed, to bestow on them the characteristic appella¬ 
tion of KrrardCiS. t 


* Jones's Natural History of Animals, page 3 IB. 
t licrlim'hos pour Servir a I’llistoire Naturelk* du Littoral dr in 
Franp*. Paris, 1834. , , 

F 2 
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They present considerable diversity in size. In one tribe 
(nemertinti) there are individuals not more than one or two 
inches long, while others, of the same fraternity, attain the 
enormous length of fifteen feet,* or, when artificially dis¬ 
tended, of more than twenty yards, f The sea long-worm, for 
so tfyis species is named ( Nemeries Borlasii), contracts in 
spirits ^ ofts or two feet in length, and the thickness of an 
ordinary.quill. One was taken by'Captpin Fayrev, “holding 
on to a bait on liis long line, when he was fishing for cod off 
Portpatrick.”! 

In contrast witff'ihe freebooter, thus made prisoner, while 
on gi predatory excursion, we may mention a species which is 
so much broader and thicker than other Annelids as to have 
lost Its worm-like aspect. It is common around our coast, and 
is popularly known as the sea-monso ( Aplirnditu aculeatu). 
Besides being furbished with numerous fasiculi, or bunches of 
stiff, sharp-pointed bristles, employed both as organs of mo¬ 
tion and weapons 1 for defence, it is decorated with numerous 
soft, silky hairs, of the most brilliant metallic colours, and 
( highly iridescent. *’ Strange it may seem to us, that a worm, 
living in the midst of the slime at the bottom of the, sna, 
should have a vesture which’rivals, in the splendour of its 
hues, the wing of the butterfly, or the plumage of the humming¬ 
bird 1 Hut the beauty impressed on even the humblest of 
created beings seems boundless as the beneficence of Him who 
called them into being. 

We have enumerated four tribes of Anellata:— 

* 

I. The Suctorial, comprising the leeches; 

II. The Terrieolous, including the earth-worms; 

III. The Tubicolous, which inhabit tubes; 

IV. The Errantes, which are the most highly organized, 
and the most locomotive.^ 

In respect to some worms, there are traditionary error*. 

Dr. Johnston ill Mag. of Zoology ami Botany, 1837, page 53fi. 

f Thib wc state on the authority of Mr. It. Hall, who took out* at 
Clifden, Co. Galway, which lie ingeniously caused to distend itself, and 
was thus enabled to ascertain its measurement.. 

X W. Thompson in’Mag. Nat Ilist voL ii. No. IB. 

§ Their respiratory organs tire placed upon the back; hence the term 
applied to them by Cuvier, Dorsibranchiatv , from Dorsum, the back: 
and hrnnckur, gills. 



ANNELIDS. 


67 


which arc still current. Thus, there is a species, called the 
hair-worm (Gordius aquaticus), which is abundant? during a - ' 
part of the summer, in rivulets in the North of Ireland and 
elsewhere. Its length is about eight or ten inches, and the 
common superstition about it is, that horse-hairs placed in 
water become vivified, and are changed into these worms. 
This notion, with the addition that, the hair-wwm^vas the 
young state of the sgrpcni* was prevalent in the days*of (Jtfbcu 
Elizabeth, for we find it is thus recorded by Shakspeare,— 

-“Much is breeding, a « • 

Which, like the courser’s hair, hath yet but life, 

And no| a serpent’s poison.” 

The w ritings of the same poet furnish us with examples ot 
the comprehensive manner* in which the word “ worm ” is * 
used, and of its application to objects, diffe^nt from those to 
’'which it is restricted by the naturalis^.* * ' 

Among these bumble animals are 0 sopie whiah possess 
luminous properties: one has been observed in IrefantkoiN 
some of the extensive tracts of bog; and (p M» R Hall wt> 
arc indebted (jor the following notice of a similar power in one* 
of tMe marine species. »“The most beautiful instance 1 ever 
saw r , of luminous animals, occurred vshen 1 was passing at 
night, between the Islailds of Arrau, in the Bay of Galway. 
My attention being attracted by. spanglings of light on the 
field of Zostera (grass-wrack) below, I let down my small 
dredge. On ;td touching the bottom, a blaze of light flashed 
from the Zostera, and as the boat was pulled along, the d,«dge 
soemed as if filled with liquid molten silver. • On drawing it 
up, I found tljc light to proofed froiq numbers of a very small 
species of Annelid; these little animals were bright red, and 
so soft that they could uot be taken out of tlje dredge. Any ; 
attempt at preservation would havjp been vain. By day-light, 
it is probable, their very existence would have Jjeeu unnoticed, 
so little conspicuous were they. An idea of the size and 

* The worms were liallowed that did breed the silk.”—O thello. 

“ A convocation of politic worms. 1 ' —Hamju&T. 

11 Hast thou the pretty worm of Nil us here, that kills and pains not?” 

Antony ani> Cleopatra * 

“Your worm is your only emperor for diet. ”-*-H amlet. 

“There the grown serpent lies; the worm that’i fled 
Hath nature that in time will venom breed.”—M acbeth. 

“ ICveless venora’d worm. 11 —Tjlaion ok Athens. 



68 


INTRODUCTION TO ZOOLOGY. 

% 

* 

luminosity of the AnneW may be formed, by supposing its 
body to b6 represented by the slit in a silver spangle, and its 
luminosity by the disc of the spangle.* 

Some among these creatures occasionally present themselves 
to our notice in situations <*vhere they would be least expected. 
Thus, Tcilipleton describes one (Spio cnlcnrea) “living in 

a te jpbufcir cavities, in onr limestone rocks, the tcntacnla 
projecting, and kept by the an final iy constant motion. ”f 
We have noticed the same, oj, some allied species, in rock 
.pools on the County Down coast, where there is no limestone. 
There the 'pinkish'‘Substance, ciow regarded as vegetable,!; 
thah lined the jkwIs, formed the materials of its dwelling, and 
the minute waving tcntacnla gave animation and interest, to 
the otherwise quiet little basins. * 


CLASS II.—Cl RlllPEDA. 

ft 

IJ.ARNACLES AND A CORN-SHELLS. 


“There an 1 found in the north pjpds of Scotland and the islands ad¬ 
jacent, called Orchades, co laiu trees, whereon do grow ccrti^u shells of 
a white colour, tending to russet, wherein' are contained little living 
creatures; which shells iu time of maturity do open, and out of them 
t grow 11 lose 1 little living things, which, falling into the water, do become 
< fowls which we call Barnacles.” 


m 

Tiik words which we have selected as the motto for the pre¬ 
sent chapter occur in Gerardos’ “ Herbal, or General History 
of Plants,” a work published iu 151)7, and regarded for more 
than a century afterwards as ouc of the best sources of 

^ 1^1 information* Its author resided in Holborn, and 
fished there a “ physic garden” of his own, which was 
probably, at that period, the best of its kind in England for 
[ the anmber and variety of its productions. The transformation 
| above mentioned lie gives on the authority of others. 4h Thus 

i 

j * As all our readers may not bo familiar with iho old-fashioneil 

5 ornament to which our friend, Mr. Ball, lias referred, we annex 

a wood-cut, ^hicli will render Ins illustration more perfectly 
J understood. * 

\ f Mug*. Nat. Hist, vol. is. page 233. 

\ J Millepora polymorphu 
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much by the writings of others, and idso from th<j mouths of 
people of those parts, which may vory Veil accord with truth.”* 
He then proceeds in a strain which marks the downright 
sincerity of this honest and laborious old naturalist, who had 

BARNACLES. , 



mistaken the soft parts of the barnacle &r a •bird. “Hut 
\jhat our eyes have seen and our hands have touched, we shal# 
declare. There is a Small island in Lancashire*, called the 
Pile of Foidders, wherein are found tlw broken pieces of old 
and bruised ships, some whereof have been cast thither by 
shipwreck, and also the trunks and bodies, with the branches, 
of old and rotten trees cast up there likewise, whereon is found* 
a certain spume or froth, that in time, breedeth unto certain 
shells in shape like those of a mussel, but sharper pointed and 
of a whitish colour; whereii] is contained a *thing in form like 
a lace of sill? finely woven, as it were, together, of a whitish 
colour, one end whereof is fastened unto the inside of the ;• 
shell, even as the fish of oysters and mussels are; the other 
end is made fast unto the belly of a rufle mass or lump, which , 
in time coineth to the shape and form of a bird: when it is 
perfectly formed, the shell gapctli open and the first thing < 
that appeareth is the fore said lace or string; next come the 
legs of the bird hanging out, and, as it groweth greater, it 
openeth the shell by degrees, till at length it is all come forth, i 
and hangeth only by the bill. In short space it cometb to 
full maturity, and falleth into the sea* where it gatberetb 
feathers and groweth to a fowl bigger than a Mallard and - 
lesser than a Goose.” 


yi 
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The specific name, Aguitifcra , or goose-bearing, by which 
c the most common kina of barnacle-shell ( Lepas) is distin¬ 
guished, commemorates this old traditionary error, which 
is still current. On more than one occasion, when we 
have been examhiiug a ^pa-borne piece of timber, with its 
crowd of (Suspended barnacles, some casual spectator has 
volunteered^ poiut. out to us the bill and leathers of the 
future bfi$l 0 

We may smile at the extravagance of these ideas, and 
wonder how fancy could have Tfeviscd such talcs. I5nt the 
wildest stretch of iifragination cogld not venture upon anything 
more, wonderful than the real and simple facts respecting the 
transformations of these animals. 


y;f 


m 


l>eibre tlie she 11 v covering of' 
‘ ' -x\ //>’ that barnacle was secreted, the 

^ W creature, not fastened as now by 

* ts deshy pedicle, was free and 
■ -cn, locomotive, with members well 

^ adapted for swimming, and fur- 

uislied, like the fabled cylops, 
i ft ( nA yi y with one central eje (Fiff. «|4>. 

(j VW \\\ ’ The aninial of that acorn-shell, 

I ) \ tfvi I i ' uovv ,so hnmovctfMy upon 

the rock, had, at one time,, an 

t Uy elliptic figure, two eves mounted 

k || f m upon footstalks, and six pair ol 

H ' || jointed legs, which, keeping 

u % f stroke like so many oars, pro- 

^ / pcllfd it onwards (Ft;/. 13). 

At a certain period its erraiie 

Fig. 44 .—Yoi’nu of Levm. , , .. , . , . t , 

habits were hud aside, it* future 
jf#^ng-place selected, and then attaching itself seemvly to 
jtHWjdace thus chosen, its shelly covering was secreted, and 
t * • as the process went on, the 

\ A I// v is»al powers, no longer need- 

I (( m3 ,....4v&eYi Jr fill for the welfare of the ani- 


m 


Fig. 44. — Youxu of Lkims. 


j- 


Y i-fY v 

([ ■vpV - - *v )\ \c£~ 
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mal, were extinguished for 
ever. 


I " To Mr. J. Y r . r riiompsou, 

\ Mg. 4 B.— Voi-NGoj.- iAt.ani s. whose name we have already 

j,ad occasion to mention, we are indebted for the discovery of 
’:hcse metamorphoses, which the researches of other observers 
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have amply confirmed.* Mr. Thompson in the spring of 182t>, # 
took, in a small towing-net, a number of minute translucent 
creatures about the tenth of an inch in length, and of a some¬ 
what brownish tiut.f They wcro taken on the first of May, 
ami kept alive in a glass of sea-water. They appeared like 
small Crustacea. On the night of the. eighth, tw<J of Jhcm 
had thrown off their outer skin, and were firmly^^tN^hed to 
the bottom of the jvessc/, when they rapidly assumed the 
apparel of the Sessile barnacles or acorn-shells (Balanus 
pmiUus). 

The pedunculated barnacles* or those vflfti the long pedicle, 
present, in their young state, an appearance very dissimiter; 
but, in all essential particulars, the change from their transitory 
swimming condition to their permanently adhesive state, is pre¬ 
cisely similar. In their perfect state (Figs. 42, 43) they are 
described by Mr. Owen as being “ symmetrical animals, with 
a soft unarticulatcd body enveloped to a membrane. They 
are provided witjj six pair of rudimeiftafy feet, **obscurely^ 
divided into three joints, and terminated each Ijy a pair of 
long and slender many-jointed, ciliated tentacles, curled towards 
tliy lgiouth, aittl thence giving origin to the name of the class 11 
( Girripc'tku curl- footed). { • 

The aedhi-slioll (Jialojius, Fig. 40) is based on a deposit 
of calcareous matter, and has a shell composed 
of many pieces, and thus capable of enlarge¬ 
ment according to the wants of the animal. 

♦It was formA’ly classed with the barnacle 
among the Multi valve shells, the contained 
animals bring regarded as MoJlusea, or, to use 
a more eonmuTU phrase, as shell-fish!” Their 
structure and their changes being now better understood, they 
constitute, of themselves, a small but interesting class, allied 
to that of the crustaceous animals,*wliicfi constitute the next 
division. The sexes have been ascertained to be distinct.§ 
The cheapness of the pleasures which natural history affords, 
should of itself form a reason for the general cultivation of 
such pursuits. They are within the reach of the most humble, 
and are. not dependent on costly or complicated apparatus. 

# Vid. ante, page 40. ® 

f Zoological Researches Memoir iv. page 78, plate ix. 

J Lectures, page 155. 

§ H. 1). Goodsir, in Edinburgh Philosophical Journal, July, 184a. 

® * 
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> By means do simple as(;a glass of sea-water, we have caused 
the balam or acorn-shells to exhibit a series of movements, 
which we have never shown to the youth of either sex, without 
hearing from th^m expressions of the most unfeigned delight. 
Let the reader try the experiment. Go at low water to a 
rock, on the beach, choose a few of the oldest and largest 
5 limpctfcr.>ftC uncovered by the receding tide, and encrusted 
; 'with thd acorn-shells. As tlie enclose? animals have then 
been without nourishment for^wo or three hours, they will 
be quite \eady foj- another meal. Throw the limpet shells 
into the glass of seA’-water, an# 1 , in a minute or two the acorn- 
shills upon them will begin to open. Presently a beautiful 
feathered apparatus will he extended, then withdrawn. It 
will 9 gain be put forth, and again retracted; but with such 
grace, regularity, and precision, that the eye regards it “ with 
ever new delight.’” And when the same exquisite mechanism 
is exhibited by every* one of them, either in succession or 
/synulUnebusly, and Vlien we consider that, it thus ministers, 
at the same, moment, both to respiration and nutrition, a train 
of ideas is excited, which rises from the humble shell to Him 
by whom ;t has thus wondrously beep fashioned. .. . 


.CLASS Ill,—CRUSTACEA. 

(’uahs, Lobsters', Shrimps, 


• - u What is muni 

If his chief goo<l. and market of lii.s time, 
lie hut to sleep and feed? A beast — no more. 
Sure lie Ihat made us with such large fliscour? 
Looking before anfl after, gave us not 
Tim* capability and godlike reason 
To fust in us unused.”— Siiajcksi'kaku. 


“The name of this class,” says Professor Owen, “refers to 
the modification of the external tegument by which it acquires 
dueiiardiiess for protecting the rock-dwelling marine species 
from the, concussion of the surrounding elements, from the 
attacks of enemies, and likewise for forming the levers and 
points of resistance in t tliq act of supporting the body, and 
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moving along the firm ground. In the crab # and lobster 
tribes, the external layer of the integument is hardened by m 
the addition of earthy particles, consisting of the carbonate, 
with a small proportion of the phosphate, of lime."* In the 
smaller species it is more flexible, resembling the texture of 
horn or parchrftcnt. * • 

Distribution —The Crustacea are universally diffrjainot only 
throughout the ocean, but* through ponds, lakes, ditefics, and 
running waters. In the polar seas they are found in great 
abundance, though the numbSF of species is very limited. In 
the equatorial regions, while tjjey are no 4ifes nuitftrous, they 
present a greater diversity of form, attain a larger s ; jze, 
and exhibit, in the highest perfection, those peculiarities of 
structure by which the several groups are characterised. But 
though u the world of waters is their home," they aft not 
confined within its boundaries, for there ft^e some species 
which arc occasional visitors to the land, and others which 
■ make it their permanent residence. • • # m 

Form _Their* figures, when most faithfully delineafCBT 

present a variety of form, so great that at first sight they 
seem, in some«case.s, to be the offspring of a fantastic fancy " 
rath8r Than the correct delineation of living anidnils. Wo 
find legs St formed as to do the work oPjaws {Fig. 56—CO); 
others so constituted as to perform the function of gills; 
while, some arc so Jong and so slehder that, were we to judge 
merely from appearance, they would seem quite tlisproportioned 
.to the size of die body to wllich they are appended. 

Characteristics .—As, in the radiated animus, we foundlthe 
radiated structure most apparent towards what may be con¬ 
sidered the centre of the group, so hare we may point to the 
Crustacea as examples of the complete development of the 
jointed or articulated structure. In them we find the re¬ 
spiratory apparatus existing as bronchus or gills, however 
varied its position or arrangement. The "sexes are distinct, 
and all the individuals are free and locomotive. 4 "It is the 

combination of branchiae, with jointed limbs and distinct 
sexes, which constitute the essential characters of the class , 
Crustacea.”* * 

Integument. —As the integument is inelastic, and does not 
admit of enlargement to suit the growth of the animal, a 

* Lectures, page ICS. 

G * * 
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l>eautiful provision exists, by which it is from time to time 
thrown oft', and its place supplied by one of larger dimensions. 
In two or three days the new covering assumes the hardness 
of the old one; Und, until then, the animal, as if conscious ol' 
its defenceless state, avoids, as much as possible, all exposure. 
We fhallYcvert to this subject in treating of the best known 
. native grr&ss. 

. * Reproduction —All of them possess the capability of repro- 

' ducing extremities which arc injured. Thus, if the leg of a crab 
be fractured, it throws off the injured limb, near to the body. 
“ It has the power^Bf doing so apparently for two purposes,— 
to i3uve the excessive flow of blood which always takes place 
at the first wound, and to lay bare the organ which is to re¬ 
produce the future limb.* As sqon as the injured limb has 
been thrown off, the bleeding stops; but, if the animal is 
unable, from weakness or any other cause, to effect this, “ the 
result is fatal. The growth of the new limb is slow, uhtil 
t latter the period of the next monlt, when it rapidly assumes 
‘Its full proportions.” 

Reparation .—Every one who has opened the “shell” of 
the common crab has noticed a number of lt\it-like organs, 
regularly 'arranged in two parcels, with the points of the 
little leaves or plates in each parcel brought nearly to¬ 
gether {Fig. 47)- These are the branchiae or gills, organs 
admirably adapted to the aquatic life of the animal. In the 
lobster, the arrangement of the parts is different (Fig. 4H), 
being accommodated to the different form ofHhe body, but 
providing no le«s effectually for the aeration of the circulating 
fluid. In other Crustacea, the gills arc formed like, feathery 
tufts, and float freely in the water (Fiy. 49); while, in one 



Fig. 49 .-*Squill k. 

f JpH. n. S. (londsir on 41 the Mode of Reproduction of Ixwt Parts in the 
.jHtttArc.'i.” Anatomical and Pathological Observations- Edinburgh, lK4, r >. 
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9 Fig. 47 .—Anatomy of Ci*b. 

Fig 47 .—pi Part of the linibg membrane of the shell.—A, The heart.— 
a. Arteries.—A, Branchiae in their natural position.— b\ Branchiae turned back 
to show their vessels.—r, Stomach.— in, Muscles of stomach Liver. 


o h 



e 


Fig. 48.— Circulatory Apparatus of JbonsTEB. 

Fig. 48.— h. Heart.—g, Sinus or dilated vein receiving the blood which 
comes from different parts of the body, and is thence sent to the branchiae b, from 
which it returns to the heart by the branchial veins, r. 
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division, termed, from £he circumstance, “ gill-footed,”* the 
Surface of'the legs is extended, and made subservient to res¬ 
piration. From this cause, in the minnte tribes in which this 
structure prevails* the feet are sometimes seen in motion when 
the body is at refit. The.more actively the body moves, the 
more brisk will be the circulation; “ and since,*’ as Mr. Owen 


remarks, Ji the muscular energy directly depends upon the 
^amount* of respiration, the two functions are brought into 
direct relation with each other by the simple connexion of 
their respective instruments.”f** 

In those' tribes t9*.t live partially or altogether on the land, 
the respiratory apparatus is modified, but is still, in its most 
essential features, aquatic. In the woodrlouse (Oniscu$,$ 

Fifj. 50), which lives in dark and damp 
situations, respiration is effected by a 
scries of plates, at the lower side of the 
aklomen.§ In the laud-crabs, ct*n- 
ntrivances of different kinds exist, to retain 
so much water, as will supply the gills 
with the amount of moisture needful for 
the due performance of their functions. 
But the, quantity of oxygen which Water 
V>nly can furnish is insufficient 'or animals 
whose respiration is so active. Tliov 

Klpt. 50.—Off I hc vs. , . , 

must have access to air, or they mev; 
tably perish. Hence we are able to understand why it, is that 
they are drowned, if immersed foV any long time in water. 
Vision .—In the eye3 of the Crustacea a great diversity of 



structure is exhibited. 


Some s ( pccies are furnished with two 


placed upon distinct peduncles or stalks -, others have eyes of 


the same formation, but tlic peduncle is wanting; such eyes 


are therefore described as being “sessile” or sitting. In one 


" Phyllopoda* • 
t lectures, page IS2. 

X The Oniteus is well known, in the North of Ireland, by the provincial 
of Sluter. 

£ Some of these animals have been found in a fossil state in Wiltshire, 
j in those secondary rocks termed the Wealden formation. The eyes which, 
£ like those of the Triloliito, hereafter mentioned, are composed of a nuni- 
oerjt separate lonseS, form beautiful objects when magnified, They are 

sm$etimoi> found not attached to tho heud, but loose in the limestone_ 

Fnfeiil Insects in the Secondary Rocks of tluglaud, by the ltev. 1‘. li. 
llrodit). Ixindon, 1845. 
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genus ( Daphnia ) a “ smooth, undivided cornea ‘protects and* 
transmits the rays of light to an aggregation of small 000111 ,”* 
or eye-specks; -while in a fossil species (j^sapkus caudatus , 
Fig. 51) we have an example of the cornea ilself being divided 
into at least 400 compartments, dflch supporting^ a circular 
prominence, the whole being so arranged that where the dis¬ 
tinct vision of one ceases^ that of another begins. 

Among the cruStaceous animals now extinct, ffut whose 
remains are found in some *parts of England, and Ireland, 
and in other countries, is one tribe w^h, from the three 
longitudinal divisions of which the body is composed, is known 
by the name of •I'rUobites (Figs. 51, 52). In these fossils* 


TRIJiOBITE S.t 



p. OJ. • Fig. 52. 


one of -which has been mentioned in the preceding paragraph, 
the compound structure of the eyes is so well developed and 
preserved, that we are enabled to Compare it with that of 
existing species. This circumstance has happily suggested to 
the Rev. Dr. Buckland a train of reasoning respecting “ the 
condition of the. ancient sea, and tflfe ancient atmosphere, and 
the relations of both of these media to light,” \thich furnishes 
so admirable an example of the manner in which knowledge 
in one department throws light upon researches in another, 
that we give the passage in full. 

“With respect to the waters in Avhich the TrilobitesJ main¬ 
tained their existence throughout the entire period of the 

* Owen, page 175. 

f Fig. 51 .—Asaphus caudatus. Fig. 52 —Calymene Otumenbac/ui. 

j fridge water Treatise, voL i. page 4<J1. . 
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-transition formation, we‘conclude that they could not have 
been that imaginary, turbid, and compound chaotic fluid, from 
the precipitates of which some geologists have supposed the 
materials of the surface of the earth to be derived; because 
. the structure of the eyes- A' these animals is such, that any 
kind of fluid in which they could have been sufficient [for 
vision] rf cue bottom, must have bycn pure and transparent 
' enough to r allow the passage of light to organs of vision, the 
v nature of which is so fully disclosed by the state of perfection 
iii which they are jggserved. With regard to the atmosphere, 
also, we infer that, had it differed materially from its actual 
^condition, it might so far have affected the r^ys of light, that 
a corresponding difference from the eyes of existing Crustaceans 
wouldjiave been found in the organs on which the impressions 
of such rays were,then received.” 
f “ Regarding light itself, also, we learn from the resemblance 
of these mpst anci<jnt (| organizations to existing eyes, that the 
Mutual'relations of light to the eye, and ofitlie eye to light, 
wore the same at,the time when Crustaceans, endowed with 
t the faculty of vision, were first placed at the bottom of the 
primeval seas as at the present moment. “ , t_ 

“Thus we find, a\pong the earliest organic remains, an 
optical instrument of most curious construction, adapted to 
produce vision of a peculiar fcind, in the then existing repre¬ 
sentatives of one great class in the articulated division of the 
animal kingdom. Wc do not find ihis instrument passing 
onwards, as it were, through n series of experimental changes, 
from more simple into more complex forms; it was created, 
at the very first, in the fulness ‘ of perfect adaptation to the 
, uses and condition of the class of creatures to which the kind 
: of eye has ever been, and is still, appropriate.” 

1 Ova .—All crustaoCa are produced from fertilized ova, 

& which the female, atf’ter they have passed from the oviduct, 
f continues to carry about with her until they have attained a 
wfcrtain amount of development. Various are the appendages 
i employed for this purpose; perhaps.no example will be more 
j generally known than the one afforded by the common lobster 
j when “ in pea.” 

* Metamorphoses.*—The young do not, on their liberation 
^ from the ova, present a miniature resemblance to the species 
' to which they belong. The contrary opinion was formerly 
. entertained, and it was -even regarded as one of the eharac- 
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teristics of the higher Crustacea, that they did noj, undergo 
a metamorphosis. It will not be uninstructive to advert 
briefly to the observations, which have led,to more correct 
ideas on this subject. 

In a Dutch work, published iu 
1778, there appeared the figure 
of a small crustaccoua ^nimal 
{Fig. 53), unlike any previously 
known. A French naturalist 
took another in the Atlantic, 
five or six hundred leagues 
from the coast of France, aud 
included both under the generic 
appellation of Zoea. A third 
was taken in the course of Cap¬ 
tain Tuckcy’s voyage to the 
Congo, and two were observed Ki* 43 . Job* 
by Mr. J. V. Thompson when 

returning, in 1816, from the Mauritius. AIJ the* live speci¬ 
mens were those of distinct species, and constituted the only 
example known of these Crustacea until the spring, of 1822. 
In that year, Mr. .1. V. Thompson, to h\£ great surprise, met 
with Zoea.* iu considerable abundance in the Covo of Cork. 
Further research showed that tli(!$e animals, which had been 
regarded as so rare that tin.* capture of each w*s recorded as 
an event, were to be found iu vast profusion in our bays and 
Vstuaries; and instead of being perfect and anomalous crea¬ 
tures, were but the immature state of the conAnon crabs 1 

The observations of Mr. Tllbmpsotij amply corroborated by, 
that of other naturalists, have established the fact, that the 
crustacca uudergo metamorphoses; but to what extent this 
takes place in the several tribes, we are as yet unable to de¬ 
termine. Here is an ample field for inquiry^ in which the 
careful accumulation of facts, aud even the collecting of 
specimens, may render good service to the cause of science. 

The young state of tlui crabs, that to which the term 
Zofnt was formerly applied, exhibits, so far as known, a dif¬ 
ferent, appearance in each species- The one in which our 
readers will be. most interested is the common edible crab 
(Cancer pagunts ), and those who have only seen the 
animal iu its mature condition will perhaps be surprised 
lo learn that it existed at one tiipe under the form repiv- 
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seated in ,Fig. 54, its members adapted for swimming, and 

its body so minute that its natural size, 
when in that state, is shown by the 
speck adjoining the letter n. 

• Eand-crabs .—In the limited space to 
which, in a work of this kind, we are 
necessarily Restricted, it is only our 
intention to noticc<*the habits of a small 
number of our native species; but the 
land-crab3 of foreign countries consti¬ 
tute a "group too remarkable to be 
altogether omitted. Of the genus Thol- 
phusaj (Fig. 55), one fresh-water 
species, ap native of the rivers of 
southern Europe, was well known to 
the ancients, who often represented it 
on their medals. Colonel Sykes states, 
that another speciec is found in the 
valleys along the Ghats in Indio, and 
the most elevated table-lamls4 They are there not 

only nnmercaei but 
troublesome., intrud¬ 
ing themselves into 
the tents, and even 
invading such bc3s 
as are placed on the 
ground. He also in¬ 
forms us, that the 
table-land of the ele¬ 
vated liill-fortress 
Ilurreecliundurghur, 
3.900 feet above the 
sea, is inhabited by 
jtiuch multitudes of land-crabs that their burrows render 


►'vfflff* Youiftt OF THI2 

Common Chau.* 


alsc. 



Fig. Tiif.lfhcna. 


* The figures 53, 54, and the information by which they arc accoi 
panied, arc taken from “ Zoological Researches,” by J. V. Thompson. 
A Zoea, different from any if the species noticed by that author, is de¬ 
scribed by Templeton, in th< Trans, of the Entomological Society, vol. ii. 

It was taken in L; xne Lougli, County Antrim, in May, 1835. 

$ Carpenter’s Zoology, vul. ii. page 250. Fide, also, Milne Edwards' 
u Histoire dcs Crusts cos, M t une ii. page 10. 

% Trans. Entomological ^Society, vol. i. page 182. 
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it unsafe to ride over many parts of the mountain. From 
Ids own observation, and from the concurrent •testimony 
of the natives, he is of opinion that these crabs do not 
migrate. Another Indian species is thu» noticed in the 
Journal of Bishop Heber. “ All the,grass through the Deccan 
usually swarms with a small land-crab* which burrows in the 
ground, and runs with considerable swiftness, Ojjen when 
encumbered with a ljundle»of food almost as big as i^gUlf; this 
food is grass, or the green stalks of rice, and it is amusing to 
sec the crabs sitting, as it {tare, upright, to cut their hay 
with their sharp pincers, then waddling <& with thffir sheaf to 
their holes as quickly as their sidelong pace will carry them.” 
The land-crabs ofthe Antilles* have long been celebrated for* 
their nocturnal and burrowing liabits, and for the determina¬ 
tion evinced, by some specie's, to take the most direct llhe to 
the coast, when the period of visiting the for the purpose 
of depositing their eggs, has arrived. # 

Classification .—Among the numerous*tribes of Crustacea, 
it is to be expected that 
a considerable difference 
must exist as the uature 
oftHci? food, and a corre¬ 
sponding difference in the 
form of their mouths, and the 
structure of those organs 
by which tbe food is taken. 

,Some arc furnished with 
jaws or mandibles suited 
for mastication; others with 
a beak or tubular apparatus 
adapted for suction. This 
enables us at once to se¬ 
parate the class into two 
great divisions, the masti¬ 
cating and the suctorial. 

There is, however, a tro¬ 
pical genus, the Limulus 
or King-crab ( Fig. 56), 
whose mouth has no pecu¬ 
liar appendages, but is sur- 
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Giyarvinitus. Milne Jfchvardb’ Crustacea, vol. ii. page 18. 
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rounded by. legs, the bases of which perform the office of 
' jaws; and for its reception a third division— Xiphosura *— 
has been specially constituted. 

Reverting to our native species, we find some, as already 
. mentioned (page" 76), with the eyes on footstalks, others with 
the eyes eessile. This forms an excellent characteristic dis- 
v tinction.gain, some have the gills enclosed in the body, and 
jojiave tefijegs; others have the gills external, and the number of 
• ' ; the legs or appendages variable. By such characters they are 
divided into sections, orders, sub-orders, genera, and species. 
All of thoS'e, which'ure the be§t known and the most va’ued, 
are, with regard to their food, masticating (Maxi/lusa) have 
the eyes on footstalks (Podopthalma) ; and have ten legs 
(Decapoda).\ These scientific terms, though startling to 
begin'uers, do nothing more than express, in a different form, 
the same meanipgf that the simple English words convey. 

The animals composing the first group w r e shall mention 
am ong oar native Oruatacea, familiarly known as “ spider- 
'TTaos,” from their length of legs. Mr. W. Thompson gives an 
instance of one oY them (Ilyas araned) only two and a quarter 
inches across the “shell,” which had an oyster threeini^'Vjhi 
diameter upon his back, and remarks that the crab must have 
enacted the part of Atlas for some successive years, a., the oyster 
was encrusted with large acorn-shells, and could not have been 
less than five years old.f A series of such observations would 


* Sword-tailed. Figure 56 represents the lower surface of the* animal. 
m,4he mouth.— -f, Feet, the bases of which perform the office of jaws.— 
a, Abdomiual appendages bearing the branchhe— t , Sword-shaped tail. 

f In the ten-footed Crustacea (llrcapoda'), there is a striking dif¬ 
ference iu the form and development of the tall, as in the crab mid in 
the lobster; and they are thus divided into two very natural group*. 
The hermit-crabs, in which the tail is prolonged, but defenceless, may be 
regarded as a connecting link. Hence, Milne Edwards, in his excellent 
u Histoire des Crustacea,” arranges them into three sections, distinguished 
'by terras expressive of these peculiarities of structure. Thus:— 

Dkoapopa. 

lat section, Brachyura , or short-tailed, as the crabs. 

2d stnomouru, or irregular-tailed, as hermit-crabs. 

> • 3d „ Macroura , or long-tailed, as the lobster, cray-lisli, Ac. 

t The information given in this page, and acknow'lodged elsewhere, 
by the initials, W. T. is derived almost exclusively from a paper on 
“the Crustacea. of inland, order Decapoda,” by William Thompson, 
President Nat. Ilist. Society, Belfast, published in Annals Nat. 
$F0la. x. xi. 1H42-3; and we have not scrupled, on many occasions, 
it "ourselves of the language there employed. 
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help us to a solution of the question, “ what is tile longevity 
of different species of Crustacea?” one which, at present, we 
are quite unable to answer. Those who wish to obtain speci¬ 
mens of the spider-crabs, without going out lo dredge for that 
purpose, will occasionally find them* ajpng with shells, star¬ 
fishes, &c. in tfie stomachs of the cod and the haddefek. 

The crabs used as food are, of course, those "IMigsh are 
most valued and sought ’after. The large edible* crab is 
that which, in the North of % Ireland, is known as the crab 
(Cancer pay urns, Leach , Fig. 57). It is distributed round 
all our coasts, and is generally taken by Vicker-baskets, like 
the cage- sli aped wire mouse-traps, and baited with guts of 
fish, or other garbage; but it is also taken by means of a 

piece of hooked iron 
thrust ^into its retreats 
at low water. M. Ed¬ 
wards mentions that, on 
the*Frcncb cdftst# tlu^r 4 
weight sometimes ex¬ 
ceeded 5 lbs.; at Fal¬ 
mouth, it hag reached 
14 lbs. In the London 
market they very com¬ 
monly weigh 9 lbs.; and 
some equally large have 
been taken on the Irish 

riff. f>7. 1 'an< fh Pm«('iu;sP . nn 11 t 

• coast. The smaller edi¬ 

ble crah of British authors ( Ga.rc.imts iiicenuv) is the most 
common species round the entire coasts of Great Britain and 
Ireland, lurking beneath stones or tangle, or half concealed in 
the moist sand. It appears to be very tenacious of life. Some 
which were buried in a garden, to the,depth of twelve or 
fourteen inches, with a little sea-wPed placed between them 
and the soil, were found alive at the end of seventeen days; 
and one individual evinced his customary promptitude in the 
use of his nippers. 

We learn from Leach* that this species “ is sent to London 
in immense quantities, and eaten by the poor, who esteem it 
a great delicacy;” and M. Edwards observe* it is used in like 
manner in Paris. It is never offered lor sa\e in the markets 



Mulacastraca Podopthalmata Britymiiae, Table 5. 
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of the North of Ireland, nor, as far as we know, is it ever 
employed'there as an article of food. Mr. It. Ball states,* 
that when these crabs arc about to change their shells, or have 
recently done so," they are sought for under the sea-weeds, at 
low tide, by the' fisheripaew at Youghal, chiefly as bait for flat¬ 
fish. In "this soft state they are called pilcrabs. From then- 
habit ^&**rwatiug their claws in a threatening attitude, when 
molested, they have, on the coast Of Noijmandy, the name of 
** crabes enrages.” 

'The pca-crabs form an interesting group, from their dimi¬ 
nutive size, and their sin guitar habitation in bivalve shells, 
one of which was celebrated in connexion w-ith the crab; as, 

r 

“ The anchored Pinna and her cancer friend.” 

*. * 

The pinna, acceding to tradition, being warned of the ap¬ 
proach of danger by the alacrity of the little crab, who '.vas 
the joint*and friendly occupant of her mansion. One species 
r \x i inuothei'es pi<sum ) is so common on thfe Irish coast, that 
Mr. W. Thompson obtained fourteen of them, by opening 
eighteen of the large or “• horsc-mnssel,” dredged oft’+ 1 ,- 
County Town shore; and ii^the common ruckle at Tolighal, 
Mr. Ball found then*- so abundantly, that about /line out of 
every ten cockles contained a crab. Two and even three crabs 
are occasionally found in one mussel, or one pinna. 

The hermit-crabs belong to a different order. The tail is 
prolonged and soft, being destitute of the hard calcareous 
covering which protects the anterior portion of the body; ami 
hence, in self-defence, the animal is obliged to occupy some 
univalve shell, which has been deserted by its original occu¬ 
pant. From the fact of each crab being thus the solitary 
inmate of its retreat, the common English name lias no doubt 
been bestowed. The species most abundant cm our coast 
^Po,gurus BernJuerdus) is found in shells of very different 

S ponsions, and from time to time leaves its abode, as it feels 
Necessity for a more commodious dwelling. It is said to 
sesent, on such occasions, an amusing spectacle, as it inserts 
the tail successively into several empty shells, until one is 
found to fit.f We learn from I’rofessor Bell, however, that 


* In Mr. W. Thompson’s Paper. 
+ (’arpenter's Zoology, page 252. 
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it does not always wait until the house is vacant) but occa¬ 
sionally ejects the rightful occupant vi et armis.* * 

In the Crustacea of the next order, the tail is not only 
longer, but is different in form, being divided? into five broad 



Fig. Lobstkr (redvceoi. 

flat pieces, so as to act with great effect t upon the water. 
The common lobster (Homarus vulgaris) is perhaps the best 

Ili>tory of British Crustacea, page 173; publishul by Van VoorV, 
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known example; it is taken all round the rocker portions of 
the coast. So much is it valued, that the finest flounders and 
plaice are, in some places, cut up to furnish the most tempting 
bait for the lobster-pots.* Another species, the spiny lobster 
(Palinurm vulgaris. Fig. 58), attains even larger dimensions, 
being occasionally taken of eighteen or twenty inches in 
lengths Tdivi weighing so much as twelve or fifteen pounds.* 
It frequents deep water, and onW approaches the shores in 
spring, for the purpose of laying its eggs. 

The cray-fish (Fig . 59) inhabits rivers in many parts of 



Fig. AD- Cray-fish (ilrihicedM Fig. 00— Mastic itinCf apparatvs. 


* \V. T. 

TF*. Ml. —Exhibits the lower side of the cray-fish. n and 6, Antenna*. . 
Eyes.—rf, Auditory tubercle or organ of hearing.— 1 \ External feet-jaws.- 
,f % First pair of tbonh;ic legs.—g, Fifth pair.—A, Abdominal false legs.—», Tail 
reformed for swimming. 

% Fig fiO.—Shows, in their detached state, the six pair of appendages which 
constitute the apparatus for mastication. «. Mandibles .—b and r, First and 
second pair of jaws or maxilla;.— d, e t /, Throe pair of feet-jaws. 
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Ireland, but is generally stated to have been introduced. It 
is said to be possessed of great longevity: M. Edwards asserts, 
that it lives for more than twenty years, and continues to 
grow during that entire period.* It is the office of the males 
to cater for the female and young \ |nd a Very intelligent 
observer states* that he has frequently seen them'catching 
and breaking up small fish as their food-f On !sr«in£ dis¬ 
turbed, both sexes gather the young under their tails^ but a 
singular difference prevails between the sexes, with rogard to 
the maimer of protecting their progeny. The male, on being 
lifted, retains them under his tyil; but the‘female, *on being 
captured, wiser than her lord, “slaps” them into the water 
with such force, as' to produce the effect of a shower of rairf" 
upon the surface. 

The cast-ofF shell of many of the Crustacea preserve! its 
former appearance so completely as to exhibit^;he form of the 
auitftal, avd even its most minute appendages. This we have 
not been so fortunate as to observe, but It lb fully oonljrmed 
by the follow ing note from Mr. R. Ball, who adds, at ttie~ 
same time, some other particulars, illustrative of habits. 

‘■Vac years ago I kept a cray-fish for a considerable time, 
in a shallow glass vessel*, about.twenty inches in cliamcter, 
and containing about two mches’ depth of water. This auimal 
gradually acquired great viciousness, and would eagerly attack 
the lingers of any one who chost to put them within his 
range, pursuing the intruding digits round the Iboundaries of 
ljis demesne. After he had bSen thus a year in my possession, 

I wa3 one day surprised to see a second cray-fish in the vesseT; 
but on taking the intruder in my hand (believing it to have 
been placed in the vessel by a waggish 1 relative), it proved to 
be the exuviie of my old friend, so perfect as to present his 
exact counterpart. Instead of his usual boldness, he now 
exhibited the most remarkable timidity, which continued for 
three or four days, lie was at first quite tfoft, and appeared 
considerably largei than usual, but gradually grow firmer, and 
on tlie fifth day felt to the touch as,hard as usual, and ad¬ 
vanced with open pincers to the attack of my finger, though 
evidently not without some little doubtfulness of his powers. 
Before the end of the week he was himself,again, came on 

m Histoire des Crustacea, tome ii. page 330. 

f These notices of the cray-fish are entirely extracted from Mr 
Thompson's article on the Crustacea, already referred to. 
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more boldly than ever, and with greater effect, as his weapons 
wdfce sharper. He lived' nearly two years with me, and 
during the whole time received no food excepting one or two 
worms.”* * 

The shrimps (Craygwi vulgaris) is common on the sandy 
shores, tftid adjacent saline marshes, from tfie north to the 
southj)fi4teland. About thirty years ago, it was regularly 
exposed for sale at Belfast, but fcbh sidq^of the bay on which 
it was taken has now become ^pft and oozy, and the shrimps 
so small and scarce, that they are no longer sought for.^ 

The prawn (Ptftmemon serr&tus. Fig. 61), so common in 



• Fig. 61. —PRAWN (RKDUC'KD). 

some of the English markets,*is still taken* abundantly in 
s8me localities in the south and west, but tv a good dish of 

* W. T. • 

t No apology is needed •for introducing, in this pfcicc, the follnuiug 
beautiful passage from the writings of Archdeacon Palcy. 

“Walking by the sea-side, in a cairn evening, upon a sandy short-, 
and with an ebbing tide, * have frequently remarked the appearance of 
a dark cloud, orjtotber very Thick mi»t, lianging over the edge* of the 
water, to die Un|^perhaps, of half a yard, and the breadth of two or 
throe yjjrds, stretching along the coast as far as the eye could reach, and 
always retiring with the water. When this cloud came to be examined, 
it proved to be nothing elaG than so much space tilled with young 
" shrimps/' in the act of bounding into the air from the shallow margin 
of the water, or from the wet sand. If any motion of a minute animal 
could express delight, it was this:—if they had meant to make signs of 
their happiness, they could not have done it more intelligibly. Suppose, 
then, what 1 have no doubt of, each individual of this number to be in a 
state of positive enjoyment, what a sum collectively, of gratification and 
pleasure, have we before ijur view!” 


a 
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prawns” is a delicacy quite unknown along the north-eastern 
shores of Ireland. 

It would be inconsistent with our limits to enter into detail 
respecting the smaller Crustacea, which pre&nt themselves to 
onr notice under circumstances so different, and at times so 
unexpected, that .they often excite some feelings of novelty or 
of interest. **. 

Certain species finfl in the deep water of our bays; 
others, like the little eand-hqppers {Fig. 62), on the moist 
margin of the strand ; but there is, perhaps, no place that 
better repays our investigation.than the Beautiful uttle rock- 
pools, fringed with sea-weeds and corallines, and inhabited by 
multitudes of small Crus- 
taeca, which climb upon theii; 
branches, or enjoy themselves 
in the clear expanse of their 
waters. It is interesting to 
know the extraordinary fer¬ 
tility of these apparently in¬ 
significant creatures, whether 
n rj.’f in sucls situations or 

in the ponds and ditches of .Fig. 62 .—Talitrus (na«nified). 
our fields.* “.lurine ha$, with great 'fidelity, watched the 
hatching and increase of one fresh-water species (Cyclops 
iptadricornis), and lias given a calculation which shows its 
amazing fecundity. The female carries, on each side, a little 
•packet of cggS, and he has seen her, when isolated, lay Jpn 
times successively; but, in order to be within bounds, he sup¬ 
poses her to lay eight times within three months, and each time 
only forty eggs. At the end »f one*year, this female, would 
have been the progenitor of v 
4,4-12,189,120 young!”' ^ 

This genus, from being fur¬ 
nished with one large com¬ 
pound eye, bears the classic 
name of Cyclops (Fig. 63); 
but its cannibalism is worse 

than that of the tabled fi*. gs.—Cyclops («u«ufied). 

* From some excellent papers, entitled “ The Natural History of the 
British Kntomostraca, by William Baird, Surgeon,” published in r ' 
Magazine of Zoology and Botany, 1837, vol. i. page 314—It should, 
haps, be mentioned, that the female, when once fecundated, is so for 
1 H 2 4 
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giant, for the mother has been seen to devour her own young. 
Jurine, wlule he admits the fact, urges, in vindication of his 
little favourites, that she does not do so from choice, but that 
the,helpless younlj cannot resist the action of the whirlpool the 
mother causes around fee*, and are thus carried unconsciously 
into the did one’s mouth. 

ijjf 

AnQth€f one-eyed Crustacean deserves mention for the ex¬ 
hibition Ht affords of one of those sfrikingp instances of provi¬ 
dential care which the little, no less than the great, experience 
from the Maker of all. In drains and ditches there is found 
in abundance a imdute creatwe, which, from its branching 
horns (antenna;), and its peculiar movements, is called the 
"arborescent water-flea (Daphnia pules;). It looks like a small 
crustaceous animal enclosed in transparent bivalve shell. 
The eggs are developed in the space between the body of the 
animal and the*- shell. The daphne continues its moultings 
even when full grown, r but perishes with the cold of winter. 
Ere that season, however, comes on, two qggs are produced, 
enclosed in 3 homy case, and are thrown off with the shell. 
These float on the water, protected from injury by their pecu¬ 
liar covering, and from these the numerous iTrogcny^jifr^it; 
ensuing summer is derived. .Nor is tliis all; the impregnated 
female is not only fertile for her owg life, but eoftveys that 
fertility to her female offspring for live or six successive gene¬ 
rations, whether they he derived from the ordinary eggs or 
from those enveloped in the horny covering.* 

It is obvious, from the particulars avc have Stated, that the* 
Crustacea affords matter for curious inquiry ami patient 

investigation, whether sought far 

• % 

“ By paved fountain or l> t v rushv brook, 

Or on the lieaclied margin of the sen.” 

gj£ut it will be exhibiting them in a different light, if we men- 
won to our readers *a species that attacks the works of man, 
fifed crumbles into dust the wood-work of his piles and flood- 
Bfctes, piers, or jetties, constructed in salt-water. It is tin 1 . 
B 'dmuoria terebrans^ a pigmy assailant, scarcely more than 


* See note in preceding page. 

■(■ For particulars Respecting the Limnoria, vide Kirby and Spence's 
Entomology, vol. i. page 235; William Thompson on the Teredo 
’•alis and Limnoria Terebrans, in Edinburgh New Phil. Journal, 

uary, 1835; ami Milne # Edwards’ Crustacea, vol. iii, page ILL 

* 1 
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the one-eighth of an inch in size, but whose* destructive 
powers have been manifested on many parts both of the 
British and Irish shores. 

Some of the Crustacea possess luminous powers, and 
together with tjie minute Medusae, formerly mentioned (page 
41), give to the sea the splendid phosphorescence described 
by mariners. » 

There is a singular race, which we have not yet mentioned 
—those which infest the skin* the eyes, and the gills of fishes, 
and other marine animals {Fig. 64). Lik<^ the Entpzoa, they 
are parasites; bat from the situation they occupy, not in but 
upon other animals, they arc spoken of by some naturalist^ 
under the name Epizoa. They are crustaceous animals, under¬ 
going transformations, and. ere the brief period of .their 

locomotive state is ended, sejpeting the situa¬ 
tion to which they afterwards* adhere. Each 
species is known as the j>a^tsite, not only of 
some one particular animal, but also* of* sora 1 '.^ 
one particular organ, lienee Jiheir number is 
perhaps greater than that of the whole clas3 of « 

fishes. The sexes are distinct. “The male 

* w 

appears always to retain^ his freedom, and is 
singularly •smaller than the female, generally 
not more than a fiftji part of her size. 55 * 

We shall close this brief notice of the struc¬ 
ture, classification, and habits of the Crustacea, 
By an extract from the Zoological Researches* 
of Mr. J. V, Thompson. It occurs in his de¬ 
scription of the opossum shrimp, a species found 
ill " countless myriads 55# on some parts of our 
kk.m LnRN KA ( . oas t and so named from a singular pouch, 

analogous to that ot the oppssum, in which the 
young are carried about- The spirit of hi§ remarks is, how¬ 
ever, applicable to a wide range of objects. , 

•‘It is in looking closely into the structure of these little ; 
animals, that we see the perfection of the Divine Artist. 
Nature’s greater productions .appear coarse, indeed to these 
elaborate and highly-finished master-pieces; and in going 
higher and higher with our magnifiers, wc» still continue to 
bring new parts and touches into view. If, for instance, we 

* Owen’s Lecture*, pagj* H9> &<’. 
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observe ojj,e'"of their members with the naked eye—which may 
be the utmost stretch of unassisted vision—with the micro- 
scope, it first appears jointed, or composed of several pieces 
articulated together; employing a higher magnifier, it appears 
fringed with long haiss, •which, on further scrutiny, gain a 
sensible diameter, and seem to be themselves _ fringed witli 
hairs stiff more minute; many of these minute parts are evi¬ 
dently jointed, and perform sensible motions; but what idea 
can we form of the various mussles which put all these parts 
in movement, of t^e nerves which actuate them, and the ves¬ 
sels which supply tliem with the nutriment essential to their 
uKrowth and daily expenditure, all of which we know from 
' analogy they must possess?” 


IN SECT A—INSECTS. 

f t 

“The insect youth arc on the wing. 
Eager to taste the honied spring, 
And float amid the liquid noon: 
Some lightly o’er the current skii nr 
Some show thiiir gaily-glided trim. 
Quick-glancing to the sun.”—(iitw. 


“Wifi now come to a class of Articulata in which,” savs 
Professor Owen, “the highest problem of animal mechanics is 
salved, and the entire body and its appendages can Is* lifted 
from the ground and be propelled through the air. Tin- 
species which enjoy the swiftest mode of traversing space 
breathe the air directly; but their organs of respiration aiv 
peculiarly modified, in relation to their powers of locomotion.”* 



Pig. f>5. —ScoLovRnnui. 


Note—T he total* nuratier of Irish insects at present known i» about 
3850- Vid. note by A. H. Halid ay, Esq. appended to the Report on 
the Fauna of Ireland, by William Thompson, Esq. Proceedings liritish 
Association, L843. 

* Lectures, page 192 
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The body is deeply cut into segments, a peculiarity which 
explains the origin of the word inSect.* In the lower tribes 
the segments of the body are numerous, and in some cases so 
many as sixty or eighty pairs of legs may b(? counted on one 
individual. From this circumstance* the term “Myriapoda” 
has been applied to the Centipede ( Scolopendra , Fit/. 65) and 
others of similar organization (Fig. 37). # 

In the true insettfs th5 body consists of three ^portions 
(Fig. 66)-, the head, with thf “horns” or antennae, and the 
organs of sensation; the thorax or chest, with the organs of 


slntonrur 
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Fig. (Hi.- External Anatomy op an iN&Et.r. 


locomotion, whether wings or legs; and the abdomen, including 
the organs needful for nutrition and reproduction. 

The heart is an elongated muscular tube, situated along 
the middle of the back, and hence called the dorsal vessel. 
The circulating fluid is cold, transparent, and nearly colour- 


* Latin, inxtetus , cut or not died. 
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less.* “ The action of the heart is accelerated, as in other ani¬ 
mals, by muscular exertion and excitement; and Mr. Newport 
has counted as many as one hundred and forty-two pulsations 
in a minute in a'species of wild bee so excited.”! 

Respiration i§ effe<$ed by means of two great canals 
{tracheoc) v running along the sides of the body, beneath the 
outer gurface, and communicating with the atmosphere by 

means of numerbus shprt tubes, terminating 
at or near thg sides of the body in breath¬ 
ing pores (spiracles); internally the trachea 1 
,» *'fiivide into innumerable branches, convey¬ 
ing the air to every portion of the body, 
and thus pervading its organs and tissues. 
This structure will easily be understood by 
referring to the accompanying figures. The 
* Water-Scorpion ( Nepa , Fig. 67) is an in¬ 
sect common in fresh water; and the 're- 
f spiratory apparatus of the same insect, 
as it appears when highly magnified, is 

Pig. 67 —Nepa. '* shown in Fig. 69- 

“There is one circumstance connected with the tra^hoie 
which is specially deserving of admii'ation, whether we con¬ 
sider the obvious design of the contrivance, or the remarkable 
beauty of the structure employed. It is evident that the sides 
of canals so slender and delicate as the trachea; of insects 



would inevitably collapse and fall together, so as to obstruct 
the passage of the air they are designed to convey; and the, 
only plan which would seem calculated to obviate this would 


^ 


fcvig. OH. —Aiu-tuhe of 

Iff SECT. 


appear to be to make tlieir walls .stiff and 
inflexible. Inflexibility and*stitt'ness, how- 
/Fj. ever, would never do in this case, where t he 
j j vessels in question have to bo distributed, in 
countless ramifications, through so many 
soft and distensible viscera; and the problem, 
therefore, is, how to maintain them per¬ 
manently open, in spite of external pressure, 
and still maintain the perfect pliancy and 
softness of their walls. The mode in which 
t this is effected is as follows:—Between the 
Che of two thin layers of which each air vessel 
consists, an elastic spiral thread {Fig. 69) 


* Westwood, Iut. tc\ Classification of Insects, p. 15, vol. i. 
t Owen’ Lectures, page 223. 
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Fig. 6!^—Respiratory System in Ni- 


is interposed, so as to form, by its revolutions, a. firm 
cylinder of sufficient strength to insure the calibre of the ves¬ 
sel from being diminished, but not at all interfering with its , 
flexibility or obstructing its movements; and this fibre, deli¬ 
cate as it is, may be traced with the microscope even through 
the utmost ramifications of the trachea!, a character whereby 
these tubes may be readily distinguished.”* 

Fig. 69.— a. Head.— ft, First pair of legs.—c, First segnfent of thorax.—rf, Base 
of wings.— e 7 Second pair of legB—e', Third pair of legs.—/, Trachea', g, Stig¬ 
mata or spiracles.— h. Air aac*. 

* Outline of the Animal Kingdom, by Professor Rymcr Jotu^. p. 2fid. 
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It is unnecessary here to dwell on the nervous system of 
insects; their general character is given in that of the class 
(page 57). In different families of insects, the ganglions, or 
nervous centres, ‘whence nerves are sent to the several organs, 
are different in' their number, and in the amount of con¬ 
centration which they present (Fig. 70); hud, as might 



Fig. 70. —Nervous System ov Insects. 


naturally be expected, they undergo modifications, according 
to the changing form and powers of the same insect, in its 
different stages of development. 

%With regand to the external senses, insects differ from the 
$$righer animals in the possession of two processes appended to 
| the head, and which, in the bntterfly, resemble delicate horns 
v terminated by a knob. The entomologist* calls them antemt/v ; 

Fig. 70.—A, Nervous system of an Ear-wig.—B, Of a Grasshopper.—C\ Of a 
Stag-beetle.—L>, Of a*Field-bug ( Pentatoma) —r, The Optic nerves.— rf. 
Thoracic ganglions.— e M Abdominal ganglions. 

* Entomology is that department of Natural History which treat* of 
i insects. 
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the less scientific observers, horns or feelers; anti .the latter 
term shows that they are applied to external objects in such 
a manner as to indicate that they are organs of touch. There 
is also reason to believe they are to some Extent organs of 
hearing; but great doubt yet cxists«as*to the precise extent 
and nature of {heir functions. They are very diversified in 
their form and structure, and vary not only in different jpnera, 
but often in the malqp awPfemales of the same specie!. 

That insects have the sensg of touch and of taste, is gene¬ 
rally conceded*; and that of smell they have been exposed to 
possess in such perfection, that,one of ou/niost popular poets 
has asserted that bees return to their hives by retracing ^ 

44 Tlie varied scents which charm’d them as they flew.?* 

While we dissent from this poetical theory, we wouM by 
no means deny the powerful influence whidi^certain odours 
exert in repelling or attracting these cseatures. Of this Mr. 
Knapp gives an instance, in speaking ofc one of th<v beetles, 
which from their hftbits are called u dung-chafers.” One or 
two only of the common dor or blind beetle ( \5Tofrupes stereo- 
rariux) are usually seen at the same time. But, on one 
evemihg, such numbers of these Jnsects were passiifg, as to 
constitute ajittle stream. This n a turally«cxcited his attention; 
and “l was led,” he continues, * 4 to search into the object of 
their direct flight, as in general itris irregular and seemingly 
inquisitive, t soon found that they dropped ofl some recent 
'nuisance; but jriiat powers of perception must these creatures 
possess, drawn from all distances and directions, by the very 
little factor which in such a calm evening could be diffused 
around! ami by what inconceivable means could odours reach 
this beetle, so as to rouse so inert an insect into action 1 but 
it is appoiuted one of the great scavengers of the earth, and 
marvellously endowed with powers ef senSatioii and means of 
effecting the purpose of its being.”f ■ • 

The sense of hearing was formerly denied to insects, even 
by naturalists so distinguished as Linuams and Bonnet. 
Shakspearc entertained a different and more correct opinion, 
when he used the words,— 

1 will tell it softly; * 

Yon crickets shall not hear me.” 

* Rogers, “ Pleasures of Memory.” 
t Journal of a Naturalist, Bel editym, page J1S. 
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On this pgitit the obsex'vations of Branelli, an Italian natura¬ 
list, are quite conclusive. Several of the field crickets which 
he kept in a chamber, “continued their crinking song through 
the whole day ■, “but the moment they heard a knock at the 
door they were silent.«, He subsequently invented a method 
of imitating their sounds, and when he did* so outside the 
door, £t first a few would venture on a soft whisper, and by 
and by the whole party burst out fa a chorus to answer him; 
but upon repeating the rap at tjie door, they instantly stopped 
again, as jif alarmed. He likewise confined a nfele in one side 
of his garden, whflS he put a female in the other at liberty, 
jrhich began to leap so soon as she heard the crunk ol the 
male, and immediately came to him—an experiment which 
he frequently repeated with the ^ame result.”* 

I^Lcrc arc some insects in winch no organs of vision have 
been discovered; but in general they are not only very obvious, 
but present considerable variety in colour, form, position, 9 apd 
. structural They tffe generally sessile; and when, to give 
them si widgi^ingc, they are fixed, like tfiose of many Crus¬ 
tacea, on peduncles, those stalks are not moveable. The most 
usual number of eyes is two; but when it is needful th|t the* 
insect should, at th« same \ime, have the power of 
observing objects in the sip* and in tlic«water, it is 

forming its rapid evolutions on our ponds and stream-. 

lets. The eyes are sometimes simple, sometimes a 

Wk- 71 .— number of simple eyes are collected together, and are 

UvR,su ». |] UMl C allcd conglomerate; but the most common kind 

is that which is termed compound. Such eyes, when seen 

under the microscope, appear to consist of an infinite number 

*of convex hexagonal pieces. When separated and made 

$dean, they are as transparent as chrystal. Their number 

5$ extremely variable, and cannot but strike the most 

•> 

indifferent with astonishment. “What would be thought 
of a quadruped whose head, with the exception of the 
mouth and place of juncture with the neck, was covered 
by two enormous masses of eyes, numbering upwards of 
12,000 in each mass? Yet such is the condition of the 


gifted with four c^es, as in the common Whirl-gig 
(Gyri/tu# natator , Fitf. 71), which may be seen per- 



* Insect Miscellanies, page 77. 

t Kirby nn<1 Spenccis Introduction to Entomology, vol. iii. 
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organs of vision in the dragon-fly.” In the common bee the 
same structure is not less apparent. The fiery eyes of many 
Gad-flies ( Tabani , Fig. 72), which present vivid bands of 
purple and green, ar#bom- 
posed of similar lenses, and 
each eye contains nearly 
seven thousand.* The ant 
has 50 lenses; the Jjpuse-* 
fly 4000; while above 
17,000 have been counted 
in the eye of a butterfly, , 
and more than 25,000 in 
that of a species of beetle.f 

It is impossible to read the simple facts which science thus 
makes known, and not be struck with the complexity of sfruc- 
turo shown in those diminutive creatures, considered with 
rogifrd to only one of their senses and ife manifold functions. 
Nor can we hesitate for a moment to attribute to the item- 

tf ■ 

licence of our common Creator the compensatinj^ontrivances 
by which the want of motion in the eyes is more than counter- 
balanced by the abundance in which these organs are bestowed. 



Fig. 72.— Tauanh 



Fig. 73.— Pyrai.18 of the Vife. 

f if.* 7— Vino-leaf Attacked by the Pyralix .—4 , The male.— 4 a. The female 
/ The caterpillar.—4 r. The egg».—4 rf, and 4 The pupa?. 

* Kjri»\ and Spence, vol. iii t Mon Id la beetle. 
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No one circumstance, connected with insects, has perhaps 
arrested tlio attention of ordinal observers so much as what 
is termed their metamorphoses. The vertebrate animals retain 
through life, with some variations in siz#and colouring, very 
much the same forms yhich they had at birth. Insects, on 
the contrary, pass through four states of existence, and these 
, arc in general distinctly marked (Fig. 73). They are first 
, contained in eggs, which are d^iositc^ by the parent in 
■ suitable situations, and with a degree of instinctive care which 
fills us with admiration. They then become active and 
rapacious, 0 and are 1 Veil known, by the names of grubs, mag¬ 
gots, and caterpillars, according to the tribes to which they 
' r ?felong (Fig. 77). To this condition Linnaeus applied the 
Latin word larva (a mask), as if the perfect insect were 
maslfbd or concealed in the figure of the caterpillar. The 
ravages of whjefi the forester and the gardener complain, 
result most generally from the voracity of insects in tiieir 
larva .state. Thdy eat much, increase rapidly in size, change 
their skins several times, and pass into another state, in which, 
in some tribes, all appearance of vitality is for a time sus¬ 
pended. The caterpillar of the butterfly or moth, when the 
period for this change arrives, seeks out it secure asylum for 
its period of helplessness, and suspends itself by a thread 
(Figs. 74, 7N), envelopes itself in silk, makes a covering 
of leaves, or entombs itself in the earth, according to tin- 
habits of the species. Some of them in this state appear, on 
miniature scale, like Egyptian mummies, oi like an infant 
wrapped up in swaddling-clothes. From this peculiarity the 
term pupa (a baby) has bceu given to them; and c/uysali*. 
a word of (Ireek origin, referring to the bright or golden 
colours which some of them display, has also been applied. 
We shall use the terms pupa and chrysalis indifferently, 
meaning, in all cases, the insect in the form it has prior to its 
appearance in the last and perfect form ;—that which is 
termed the Imago (Figs. 75, 79,), as though it had not 
until then its perfect or fully developed image. All insects, 
however, do not assume the. quiescent state of those just 
mentioned. The young of the eomrnou gnat (Fig. 7f>) pass 
the early stages of their existence as inhabitants of the water, 
jerking about with great agility, or swimming with ease ami 
swiftness. The crickets and cockroaches arc as active and 
liv«ty at this period of their lives as at any other, and differ 
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in appearance from the perfect insect only in the absence 
of wings. f 

There is something in the contemplatio^-of these changes 
highly snggestiv© of poetic thotfght. The caterpillar is seen 
crawling on the earth, ^icn. apparently lifeless in its sclf- 
conptructvd sepulchre, then flinging off the vestments of the 
tomb, and, with beauty of form and^powers unknown before, 
entering on the enjoyment of a new state pf existence, lienee 
it is not surprising that the ancients foudd in its transforma¬ 
tions a symbol of the vague and shadowy ideas they enter¬ 
tained of the pf&iof man here, of his repose in the tomb, and 
of the probability, of a more glorious state of being hereafter. 
''“-Psyche,’* says £n ingenious and learned writer, “ means, in 
Greek, the human soul, and it means, also, a butterfly; of 
which apparently strange double sense the undoubted reason 
is, that the buttfS-fly was a very ancient symbol of the soul.”* 

A number of terms, have been employed by entomologists 
to denote the varfotj observable in insect metamorphoses; but 
a better acquaintance with the laws observable in the deve¬ 
lopment of amNtials in their several stages, and a more accurate 
acquaintance with the. functions performed by different organs 
and tissues in the animal frame, havi stripped these changes 
of much of their districtivc character. Some inserts are not, 
at any time, possessed of wings: lint, up to the period at 
which wings are developed,’ it is found that all insects undergo 
a similar seriefe of changes. In some, however, an amount of 
change is undergone before their liberation from the egg, 
“Which others do not experience until they have been some 
time in the enjoyment of active existence. The duration of 
the several progressive.stages of growth differs widely in the 
several tribes; and this also tended to give to each an ap¬ 
parently distinctive character, to which it was not in reality 
entitled.t 

•i With regard to their food, insects may be said to be omni¬ 
vorous ; for there is no animal or vegetable substance which 
Spies not form the aliment of one or more species. Some live 
.tjtaffctsly on putritying substances, and, by thus removing them, 
prevent the salubrity of our atmosphere from being impaired; 

. others are, rapacious, and subsist by tbe destruction of those 
■! 

,"■* Karo's Essays, 107. Quoted by Kirby and Spence, iv. 71. 

^ Owen's Lectures, pages 236, 237. 
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that are weaker than themselves; some feed upon timber; 
others upon leaves and grass; some, like the “ whrm i’ the 
bud,” feast on our loveliest flowers; and others revel on the 
nectar of our choicest fruits. Some idea of 4he elaborate ap¬ 
paratus by which the food i3 assimilated ma f be formed from 
an examination of the digestive system in one of <he carni¬ 
vorous beetles (Fig. 80). 



Fi#. *<>• IJitiissTivB AriMftATi & of Hkku.i. 


Kijr SO —r/, Tin* head, with mandlblea and antenna*. - Tin* crop and £ix- 
/ard. — r. Stomach and intestine.—rf, JUllary vesHu^. 
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From the diversity of their food, and the great variety 
of circumstances under which it is obtained, we naturally 
expect considerable modification in the structure of the 
mouth and its appendages—in other words, of the instru¬ 
ments by which'the f^od is obtained; and, accordingly, we 
find it is sometimes furnished fath jaws for clitting and for 
masticating solids, and, at other times, with tubes of very 
differentddnds, adapted for the imbibing pf fluids, such as the 
blood of animals, the honey of flowers, or the sap of growing 
plants. Before noticing this admirable variety of structure, 
in connexion with the habits o( different insect tribes, it may 
be well to acquire distinct ideas of the parts of which the 
iiTouth is composed. 

The month of one of the rapacious beetles {Fig. 81, Carabus ), 
which are constantly crossing our path in quest of prey, will 
afford a familiar example. It consists of seven parts {Fig. 82). 
An upper lip ( labrwm) v*a lower lip {labium ); a tongue {lingua ); 
two upper jaws ( rtuiiFfibulce .); and two lower jaws {maxilla'). 
The motion jthe jaws is not vertical, as in the vertebrate 
animals, but is horizontal; and the lower jaws are sometimes. 



i , 

employed in holding the food, which the upper jaws or man- 
ablR&'are engaged in cutting to pieces. In some orders the 
s$veh pails are not to be seen with such distinctness, some of 
them being prodigiously enlarged, and others diminished, or 
perhaps altogether wanting. 


Pig.,v|&. — a % Labrum.—rf, Labium— 6 , Mandibles. —4*, M&xillw. The feeler* 
attached to the Maxilla* are called Maxillary palpi; and those to the labium, , 
Labial palpi . 
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To bring this varied organism fully into play, ifris necessary 
that each insect should possess the power of transporting 
itself with ease to whatever situation its necessities require, 
and that it should be furnished, for this purpose, with organs 
of flight adapted to the varying circumstances Snd requirements 
of the several" tribes. These wings never excec*l fonr in 
number. In beetles of burrowing habits the upper nair is 
hard and horny, an<^scrv<& to protect the softer membranous 
pair wlmn not in use. The wing-covers or shards ( elytra ) 
are expanded in flight, and, their concavity, help to sustain 
the insect in the air; hence Styakespearc 5 *^lescription of 

u The shard-borne beetle, with his drowsy hums/' 

’ • w 

Is nut less accurate than poetical. In other tribes the wings 
resemble the finest lace; andrin the butterflies and mothsythey 
are covered with a mealy substance, which oKamination under 
a Inns shows to be composed of the mty9t delftate scales, dif¬ 
fering in form, in size, and in colouring*ami giving^ to some 
of those u gilded butterflies” the gorgeous metallic tirTts for 
which they are so remarkable. «‘ * 

“ The grand and characteristic endowment of an insect,” 
says "Professor Owen, 44 is its wings; every part of the organi¬ 
zation is modified in subserviency to tliy full fruition of these 
instruments of motion. “ In no other part of the animal 
kingdom is the organization for flight so perfect, so apt to 
that end, as iu the class of insects. The sftvallow cannot 
match the dragon-fly (luy*83) in flight. This insect, has- 
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been seen to outstrip and elude its swift pursuer of tbe fea¬ 
thered class: nay, it can do more in the air than any bird; it 
can fly backwards and sidelong, to right or left, as well as 
forwards, and alter its course on the instant witlioiit turning.” 
These “ limber fans” are. of use in another capacity; they 
take their°share in the business of respiration, and hence have 
been termed, from antilogy, “ aerial gills.” 

From* the great importance of*the lyings, and from the 
modifications in their structure, they become naturally tl 
basis for classification; and without going much into details, 
we shall endeavouf Eb denote the principal groups of insects, 
and notice their most striking characteristic features and 
ffitDits. 


Notk—I n the tyrief outline here given, we have, Tor the *11 ki* <»f 

simplicity, adhered" to the Linnaean Orders, with the* additions of Orth op- 

tera and Strvpsiptera* Qome of them, it may be proper to mention, have 

been subdivided by modem entomologies. The Cleaning of the com 

pound term by ww‘b each order is designated will be given where the term 

occurs: but it seems desirable, at the commencement, to place before* the 

learner, at/me view, a list of all the orders hereafter mentioned, w Mi 'he 

literal signification of the mimes, aiid some well-known exumplt of i\u 

» 

insects belonging to each division. Thus:— 


I. Coleoptcra, 

* 

11. Orthoptera, 

III. Seuroptera, 

IV. Iiymenoptcra, 
V, Strcpsiptera, 

VI. Lepidoptc.a, 

VII. Ilcmiptcra, 
? V1I1. Diptera, 

IX. Aptern. 


sheath-winged, 
straight-winged, 
nerve-wingod, 
membrane-winged, 
twi sted-winged, 
scale-winged, 
half-winged, 
two-winged, 
without wings, 


beetles. &i\ 

erickets, loi nd\ 

% 

dragon-Jlie.N. 

* 

bees, ants, &*.< 

stylops. - 

butterflies, ike. 

cicada*, water seorpion?., in. 

flies, gnats, &e. 

fleas, spring-talk, ki. 


The first of these orders Coleopteru (page 107) w r as established by 
Aristotle. The term is derived from two Greek words, meaning sheathed 
or encased wings. Of Beetles or Coleopterous inserts we have about 
850 Irish species, according to the catalogue mentioned at page ‘>'2, and 
referred to hereafter. 
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\ 


Fif*. 81. * Fig. AS. Fig. H6. 

Frisia (maunified). Malic Glow worm. Female Glow-worm. 

Among the various tribes of beetles constituting the present 
order, very great difference exists even in our*native species, 
in size, and colouring. The great tfate^-bectle (Dytiacu, s 
tnavgmcdis) is sufficiently powerful to play the tvraift #)f the 
pool in which he lives, and even to attack am^e'crcome small 
fishes. Others, again, are so minute, as to live in the per- 
fq p ttions they make in the timber of our dwelling-houses, and 
tons to escape detection by ordinary observers.* Among the 
latter may fie mentioned tfiose little beetles ( Fiy. 84), to wliich 
vM^ar superstition has given the name of “ Death-watch.” 

kv Tb *’ 1 solemn Ifcath watch (jjitk’d Lho hour site died.”—G ay. 

* 

T h is sound, which is only the call of the insect to its com¬ 
panion, has caused main a In-art to throb with idle fears, 
which a slight knowledge of uatural history would for ever 
have dispelled. It so exactly resembles the ticking of a 
watch, t liar Mr. R. llall, by placing biswitch to the wainscot, 
which the little beetle frequented, lias caused the insect to 
respond to its ticking. 

The structure of the mouth and of the wings has already 

4 Mr. Spence Las given an interesting account of the destruction of 
urge beams of timber in the dwelling-houses at Brussels, by one of those 
insects. "The niLsdiief,” he says, “is wholly caused by AnobUiw 
fvssdhtfitni »ich thus annually puts the good citizens of Brussels to an 
expense m several thousand pounds, much of which might have possibly 
^boon always saved, had the real cause of the evil been known.”—Trans 
actions of the Entomological Society, vol. ii. page I I. 
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been mentioned, but it must be understood that in both there 
are considerable modifications. In many beetles, the wing- 
cases, or, to use the more correct term, the elytra, are united 
together, and, as wings could not be used, they arc not given. 
In the glow-worm (Fiff- 35, 86), an in^ct we do not possess 
in Ireland, the female, being soft and wingless, does not seem 
to bclpng to the present order; but the male is possessed of 
elytra, and of expansive wings, by mepus of which he is 
.enabled to shape his course to the “nuptial lamp” displayed 
by the more stationary female. This idea, though apparently 
fanciful, appears tb be borne ojut by experiment.* 

The “ droning-flight” of the Dor-beetle, hoard in the twi¬ 
light of the summer-evening’s walk, is a sound with which 
every one is familiar; and equally well known is the manner 
in whiich the creature startles ns from our Teveries by striking 
against our faces'* It is from this circumstance, and not from 
any absence of the seuse of vision, that its common epithet, 
the “(blind beetle,” has been derived. Both peculiarities have 
been noticec^by Collins in his “Ode to Evening”:— 


Now air is hushed, save 
Where the hectic winds 
H‘s small lint sullen horn; 

As oft he rises, 'midst the twilight path, 
Against the pilg'im home in heedless hum." 


This common insect affords aw example of the manner in 
■"which many animals feign death, in order to deceive ih'V 
enemies. If taken in the hand, and tossed about, its legs 
will be. set out perfectly stiff and immoveable (which is its 
posture when really dead), and will so continue until allowed 
to Tgjapmi for a. minute or two undisturbed. If tin* hand be 
clo^ij^ts strength is such, that it is difficult, by the strongest 
; e we can exert, to prevent its escape. 

;his family belongs the sacred beetle of the Egyptians 
?. 87), whose image remains sculptured on many of their 



* Vide Kntomologia Ediuensis, page 20®. The idea has been embodied 
1»V Moore:— 

1 

- u beautiful ns iy the light, 

The* glow-worm hangs out to alluro 
v Her mate to her green bower at night.” 
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obelisks and other pionuments. 
Denon,* in his splendid work on 
Egypt, states that it was an em¬ 
blem of wisdong strength, aud 
industry, and that it occupies the 
most distinguished plage in the 
temples, not merely as an orna¬ 
ment, but as an object gf■wor¬ 
ship. Among the Egyptian 
antiquities preserved in the Bri¬ 
tish Museum, is a colossal figure 
of* this iuscct, placed upon an 
» 7 .—saorep beetle ok the altar, before which a priest \s 
Egyptians. kneeling. Similar figures of the 

insect, but of a small size, art frcqnontly found on the bacast 
of mummies, aud were probably worn as amwlets. 

All Egyptian travellers speak with sqfprisc hf the habits of 
this beetle, in collecting and rolling about a*ball of $ung, in 
which it deposits ai» egg. A similar custom prevails id one 
of our native species (Oeotnipes vernalis ); but in districts 
where sheep are kept, it wisely saves its labour, and ingeniously 
avails*itself of the pellet-shaped balls of dung whieh these 
animals sujvply, and which arc admirably adapted for its 
j)iirpose.f * 

Among the beetle tribes are some which are cased iu 
armour of brilliant metallic lustre, and there ave # species found 
On vegetables vyliich are splendid objects when their beauties- 
a '* revealed by the microscope. There is one which, though 
taken hi many parts of Ireland, has not as yet been observed 
in tbe northern districts, and whiclj is remarkable both 
tor its beauty and its activity ( Cicindcla camjmtris). Its 
colour is a golden green, with white or yellow spots, and 
appears particularly rich when the yisect»is running rapidly 
along in the bright sunshine of a summer’s day. , It. is one of 
a family justly named by Linumus the tigers of the insect 
tribes. “ Though decorated with brilliant colours, they prey 
upon the whole insect race ; their formidable jaws, which 
cross each other, are armed with fearful fangs, showing to 
what use they 7 are applicable; and the extreme velocity with 

" Vol. ii. page 60- 

f Sturm, quoted by Kirby aud Spence, vol. ii. pai^e 475 
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which they, can either run or fly, renders hopeless any attempt 
to elude their pursuit”* {Fig. 88). In contrast with these carni¬ 
vorous beetles, we may mention some whose powers are exer¬ 
cised on vegetable matter. The best known of these is perhaps 
the common cockchafer (Melolontha vulgaris ), an insect ex¬ 
tremely abundant in England, but in the North of Ireland of 
comparative scarcity. It spends three years in the ground 
fecd&g, bn the roots of grass and. other vegetables. In its 
mature state its attacks are openly made on the leaves of our 
hedge roses and forest trees. There are others who carry on 
, their proceedings/?^ as to elude our observation. Thus:— 

r 

-“The red-capp’cl worm, that’s shut 

Within the concave of a not, 

is the larva of a weevil. The mother is furnished with a long 
horny beak (Fifr* 89), and while the nut is yet soft, she drills 



Fig. 88 Cicinuei.a. 



Fig. 8!#. —Nl'T W liEVIL (magnified } 


a hole through the^sholl, deposits an egg, and thus furnishes 
her future offspring with a house for its defence and food for 
its support. 

Much more laborious is the process by which the burying 
' beetles (Fig. 90) attain the same object. With united 
industry they excavate the earth from under the dead body 
of a frog, a bird, or other small animal, until at length 
it is interred to the depth of some inches, and covered 



* Kirb.v and Spence, vol. i. page 208. 
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over with earth. The eggs are de¬ 
posited in the decaying flesh, and thus 
the young grabs, when hatched, And 
themselves surrounded by a store of 
food provided by the instinctive la¬ 
bours of the parents. 

We have spoken of the coleopterous 
insects more fully than we shall of 
those belonging to sbme. of the other 
orders; but not more fully than their 
variety and importance deserves. Mr. 
Westwood states, that the number 



•• Fig.%U. 

Bury in o Beetle. 


of species of this order, with which entomologists are ac¬ 
quainted, cannot bo less than 35,000; and he thinks it more 
than probable, that when these from foreign countries •shall 
have been collected, the number will bo* doubled, if not 
trebled The Berlin museum alone contains 28,000 species. 


DIFFERENT STATES OF A CARNIVOROUS BEETLE 
• * (CALOSOMA). , 



Fig. f;i. 

I.lliV ' 


Fife'. ‘*2.- 
Imago. 


Fiff. !»3.- 

I'VTA. 
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ORTHOPTERA* 



Fig. .0-1 .—PhYLLIUS* SlCClFOLJUM. 


This division includes in it the cockroaches, crickets, grsiss 
hoppers, and locusts, and those singular-looking creatures, 
from tropical countries, 'which have been, by common consent, 
named “walking-sticks” and “leaf insects.” Some of the lat¬ 
ter, which we see in our museums, have the wing-covers of so 
bright and fresh a green, tiiat we can with difficulty persuade 
ourselves we are looking oil an insect; while others present 
no less striking resemblance to the colour of the leaf, and 
pjte delicate reticulations, as it lies on the ground in its 
^fithered state (Fig. 94). 

'• Another foreign insect deserves mention, because it has 

* Derived from two Greek words; one signifying straight , Uu* other 
a wing, the wings being longitudinally folded when at rest. About lifty 
[mil species. 
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obtained from its attitude the appellation of the* “ praying 
Mantis” {Fig. 95); and popular credulity, both in Europe and 
Africa, has gone so far as to assert, that a child or a traveller, 
who has lost his way, would be guided by taking one of 



Fig. 96. —Ma.itis. 

l • 

these pious insects in his hand, and obsei*ving*n what direction 
it ppinted. They have the character of being^gcntlc, while in 
reality they are extremely ferocious. l?§ing the fore-legs as 
a sabre, they can cat off the head of an antagonist at" a •single 
stroke; and arc so pugnacious, that the Chinese children, ac¬ 
cording to Harrow, sell to their comrades bamboo cages, each 
obtaining a mantis, which are put together to fight, j? 

Insects of this order have jau^s no less powerful than those 
of the beetle tribes, and •which are well fitted for acting upon 
the vegetables that form their principal food. Their wings 
are different from those of the Coleoptera, tlw, wing-covers 
■ being less opatyie, and bearing some resemblance to parch¬ 
ment. while the wings themselves are folded, when not in use. ■» 
ih a different- manner. 

Perhaps in these countries ffo individual of the order is so 


well known as 



Fig. 9G.— House-cricket. 9 

the house-cricket {Fig. 96). which 


* Kirbr aiut Sjh»iuv. vul. i. pajre 275. »Wwtwuod, vol. i. page 427, 

K 2 
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belief regards as foretelling cheerfulness and plenty. The 
more just exposition would be, that as crickets revel on the 
yeast, the crumbs, the milk, the gravy, and all the waste 
refuse of a fireside, their presence does not prognosticate 
that plenty to come, but that it already exists. In like 
manner, when they gnaw holes in clothes which are drying 
at thL fire, the naturalist would say, that the action is not 
done, as is commonly said, because of injuries they have 
received, but simply because tl*i moisture which the clothes 
contain is gratify!?? to their thirsty palates. 

Shakespeare, Milton, and iftany other poets, have noticed 
the chirp of “the Cricket on the Hearth,” but none have 
offered to it a more graceful tribute than Cowper:— 

1 Thou surpasses!:,°hiippier far, 

• Happiest grasshoppers that are; 

• Theirs is but a summer’s song, 
endures the winter long, • 

U mm pair’d, and shrill and clear 
Melody throughout the year. * 

The Rev. Gilbert White, in that charming “Natural His¬ 
tory of Selbome,” which it seems scarcely possible, to ';uot<* 
without commendation, devotes a letter to a graphic and 
interesting account of the habits of + he field-cricket (Achtiit 
campcstris)* In this lie justly remarks, that “sounds do not 
always give ns pleasure according to their sweetness and 
melody, nor do harsh sounds «\jways displease. Thus the 
shrilling of the. field-cricket, though sharp and stridulmis, yet 
marvellously delights some hearers, filling their imndj with 
a train of summer ideas, of cvei-ythiiig that is rural, verdurous 
ami joyous.” 

The cockroaches ( Fty> 97), which also belong to the pre- 
irder, ar“ regarded with feelings very different from those 
;ed with the cricKets. They devour bread, meal, 
^woollen clothes, arid even shoes. On board ship, 
rice, corn, and other provisions, are at times eotn- 
jtroyed by them. In some tropical countries, they 
myriads in old houses, making every part filthy 
beyfti^P^criptiott^A They sometimes attack sleeping per¬ 
sons, pfcwffi ev'Ui eat the extremities of the dead.* 

another insect belonging to the present order, 
whose Vety name is associated, not. with disgust, but with 0 

* MY: ‘■.wooU, vol. i. patfe 4IS. 
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terror: we allude to the Locust (Fig. 98). In these countries 
we are happily exempt from its devastations; hut a few 
detached individuals are occasionally wafted, hither, and, in 
this way, so many as twenty-three species are now recorded 
as British. Forborne account, of the * 

ravages which they have at various 
times committed, we refer ta Kirby 
and Spence’s Introduction to En¬ 
tomology, vol. i. page 212, Whore 
much information on the subject 
has been carefully brought together. 

The description given by the Pro¬ 
phet .loci is not less remarkable for 
its fidelity than its grandeur. * “ A 
tiro devoureth before them, and 
behind them a flame burnetii: the 
land is as the Garden of Eden 
before them, and behind them a deso¬ 
late wilderness; yea, and nothing 
shall escape them. Like the uoiso 
of ttiufriots on the tops of mountains 
shall they leap, like the, noise of a flame, yf lire that devoureth 
the stubble, as a strong jA'ople set in battle array.” 



Kite. U7- I'm. khoai'ii. 



Piit- UN ~ Lot rt>T. 
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NEUROPTERA.* 



Fig. 09. — IHDl ATT 1.1 BELL ULA, OK I)R AGON-FLY. 
r i 

This order of insects includes the Dragon-(lies, the May¬ 
flies, the Lace win god-flies, the Ephemera, and the destructive 
Termites, or white ants. They have four large-sized wrings, 
equal in size, furnished with numerous nciVures, anil pre¬ 
senting, in some species, an*'appearance of the mosL delicate 
network. The .jaws'are fitted for mastication. 

No one who looks upon any of our native Dragon-flies 
( Libellulve , Fig. 86) hawking over a pond on a bright sum¬ 
mer day, and marks the facility with which their insect prey 
is taken and devoured, could ever suppose that these swifi- 
flyiug creatures had but a few weeks before been inhabitants 
of the water. Yet, it is therd the early stages of their life 
are passed. The female has been observed to descend the 
leaf or stem of an aquatic plant to deposit her eggs. The 
larva, when excluded, is not less ferocious than the perfect 
ftnsect, and is furnished with a singular apparatus, a kind of 
gfnask, which is used not only for seizing its prey, but for 
pbolding it while the jaws perform then' customary office-! *hi 
one occasion we lifted one of these larvse, when feeding on a 


tf* From two Greek words, one signifying a nerv<\ the other a winy 
The term “ nerve#" 1 is commonly applied to the nerrvres or minute 
tubes by which the wings are expanded. The order contains about 
seventy Irish species. 

f For a lucid description of this instrument, see Kirby and Spencer 
vol. iii. page 125. L 
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tadpole,' but it continued its repast without evincing the 
slightest discomposure. When the time for deserting the 
water has arrived, it climbs upon the stem or leaf of one of 
the water-plants, emerges from its pupa casc,*ai5d, after rest¬ 
ing until its wings arc expanded and,dijcd, erfters in the air, 
upon a course of the same ceaseless rapacity, which it had 
waged while in the water. 

Some have the wjngs eJtpanded horizontally when «t*rest 
(Figs. 86, 99); others iave them closed and erect (Fig. 
100 ); but in both the movements of the insects are so light 



Fig. 100 .—Auriox. 


and graceful, thqjr colours so splendid, and, at the same time, 
so Varied, displaying tlic softest $reen and the richest'* azure, 
that our neighbours, tlic French, have bostoweil on them the 
appellation of u demoiselles;” and one of our poets has applied 
to them a corresponding term. * 

u (basing, with eagjfcr hands and eyes. 

The beautiful blue damsel flies, 

• , That fluttered round the jasmine stems 

Like winged flowars or flying gems.”—M ookk. 

• * 

The insects to which anglers give the, name of May¬ 
flies ( Phn/gane/u , Fig. 101) also pass the beginning of their 



Kilt- 101. Phicyoamiu 
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existence in the water. Mr. llyndman, of Belfast, noticed, 
some year's ago, the proceedings of the female in one of the 
ponds in the Botanic Garden, near that town, and favoured us 
with the following note:—“I first observed the Phryganea on 
the leaf of an Uquatit; pjant, from which it crept down along 
the stem finder the water, very nearly a foot deep; it appeared 
then to have been disturbed by some stickle-backs, which ap¬ 
proached and seemed inclined to att&ck it, ^md swam vigorously 
and rapidly beneath the water, ovcr v to some other plants. I 
there took the insect up, and fouhd a large bundle of eggs, of it 
green colftur, closofy cnveloped # in a strong jelly-like substance, 
attached to the extremity of its abdomen.” 

The lame of these flies, well known under the mime of 
case-worms, or caddis-worms (Fi/j. 102), are to be found in 



Nig. 102.—CiUois-wouM& 


every running stream, add almost in every ditch. Their 
habitations arc extremely singular, and differ considerably, 
both in the materials employe?! and in their external con¬ 
figuration. Some arc formed of numerous little pieces of grass 
and stems of aquatic plants cuf into suitable lengths anf? placed 
crossways, forming a rude polygonal figure; .others are con¬ 
structed of bits of stick, or grains of sand and gravel, cemented 
together; and others, again, arc composed of fresh-water 
ells, each containihg its«own proper inhabitant, “a covering,” 
Kirby an\l Spence remark, “ as singular as if a savage, 
istead of clothing himself with squirrel-skins, should sew 
. ,agether into a coat the animals themselves.” But, whatever 
may be the material employed, the little builders contrive to 
make them, of nearly the same specific gravity as the water, so 
as to be carried without labour. When about to assume the 
Estate, they construct a kind of grating at each extremity 
vor the case, and thus provide, at the same time, for respiration 
* and defence. 
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Similar cases encrusted with carbonate of lime $rc found in 
Auvergne, in France, forming strata six feet in thickness, and 
extending over a considerable area.* 



Fig. 103.—Em emeu a. •• 

t 

The Ephemera {Fig. 103), whose brief period of existence 
in its perfect state has become proverbial, belongs also to this 
division. lie who reads Dr. Franklin’s charming paperf Con¬ 
taining the soliloquy of an aged Ephemera? who had lived 
“ nt» less than four hundred and twenty, minutes,” will ever 
afterwards look with interest upon tlft insect wlueh has 
been made the menus of conveying a lesson so true and so 
comprehensive. 


HYMEN OPffERA4 




The insects of this order have four veined membranous 
wings, but they are not equal in size nor are they reticulated, 

* Lyell. Principles of Geology, vol. iv. page 165.» 
t Tlie Ephemera, an Emblem of Human Life. 

$ From two Greek words; one signifying a membrane., the other a 
it'inij, all the four wings being membranous. About 1100 Irish species. 
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as in the preceding order. The female is furnished either 
with a stiiig at the extremity of the abdomen, or with an 
instrument termed an ovipositor (Fig. 107), used in the de¬ 
position of the eggs. The jaws are powerful, and the tongue, 
instead of being small and inconspicuous, becomes in some 
tribes an^organ of great size and importance.« To this order 
belong the Saw-flics, Gall-flies, Ants, Wasps, and Bees, 
inse<?cs*which have in all ages attracted attention, and among 
which the power of instinct, in dlrc<£ii)g*tbc actions of popu¬ 
lous communities, is displayed hi its highest perfection. 

The SUw-flies (*ftwthredinidcu, Fig. 104) take their name 
from a pair of saw-like instruments, with which the female is 
furnished, and which she employs for making an incision, in 
winch she deposits an egg. The turnip, the rose, the apple, 
and* the willow, suffer from ins jets of this tribe. But the 
species best knol/n iu these countries, is perhaps that whose 
larvae attack tfie gooseberry {Nemaivs grossulariw). From 
fifty to more tharP a thousand are sometimes observed upon a 
single tree, of which they devour all the leaves at the begin¬ 
ning of summer, so that the fruit cannot ripen. There are 
two generations in the course of a year.* An allied species 
attacks\he red currant; but we have been informed that* it 
sedulously avoids the, black currant, and in the c 9 ur.se of its 
defoliating progress leaves it quite uhtoucked. 

The Gall-flies ( Cynipida ?, Fig . l()G)^are those which 

puncture plants, and, in the wound 
thus marie, insert 0110 of their eggs 
along with an irritating fluid, the action 
of which upon the plant produces tu- 
jnours or galls of various sizes;* shapes, 
and colours. That found on the wild 
rose, and called the beguar or bedeguar 
ofjhe rose, is well known. The galls 
which come to us from the Levant, ami 
which arc of so much importance for 
the manufacture of writing-ink and of 
black dyes, are about the size of a boy’s marble, ami each 
contains only one inhabitant; others support a number of 
individuals. Mr. Westwood procured so large a number as 
1100 from one large gall found at the root of an oak. 

* 

* Westwood’s Introduction, vol. ii. page 103 
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The celebrated Dead Sea apples, described by Strabo, the 
existence of which was denied by some authors, have recently 
had their true nature ascertained. They are galls, not fruit, 
of a dark reddish purple colour, and about tli^ shape and size 
of small figs. The inside is full of a snuff-coloured, spongy 
substance, crumbling into dust when crushed; and Ithis fur¬ 
nishes the guides with an opportunity of playing 44 tricks jjpon 
travellers.’ 5 “The A^abs,” says Mr. Elliott, 44 told uslto bite 
it, and laughed when they saT^ our mouths full of dry dust.”* 
Moore has very felicitously referred, in his Lalla tfookh, to 
those ^ 

Dead Sea fruits that tempt the eye, 

But turn to ashes on the lips.” 

In the next division ( Ichmumcm ida, Fig §. 106, 107) we 
find,the insects depositing their eggs, not on the leaf or stem 
of a tree, but actually in the body ofliving caterpillar. 
Decause of their services in thus preventing the too ^reat 
multiplication of insects, Linn<xus gave to them the name 
Ichneumon, thus indicating an analogy in their habits to those 
>4flJjnc*ly attributed to the quadruped of that name,, as the 
destroyer of the crocodile. Aboflt three thousand sjiecies of 
Ichneumon??arc at present known and described. 44 They all 
deposit in living insects, chiefly .while in the larva state, 
sometimes while pupa 1 ,, and even while in the ngg state, bat 
not, as far as is known, in perfect insects. The eggs thus 
deposited soon hatch iuto grubs, which immediately attack 
tlfcir victim, and in the end ensure its destruction. The 
number of eggs committed to eftch individual varies according 
to its size, and ^ hat of the grubs which are to spring from 
them, being in mtj^t cases one only, but in others amounting 

to some hundreds, f • 

In order to convey an idea of the services rendered by these 
insects, Kirby and Spence inform us, 44 that out of thirty 
individuals of the common cabbage caterpillar, winch Reaumur 
put in a glass to feed, twenty-five were fatally pierced by an 
Ichneumon; and if we compare the myriads of caterpillars 
that often attack our cabbages and brocoli, with the small 
number of butterflies of .this species which usually appear, we 

* Trans. Entomological Society, vol. ii. page 14, 

• t Iutr. to Entomology, vol. i, pagoi2(j4. 

L 
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may conjp&ure that they are commonly destroyed in some 
such proportion—a circumstance which will lead ns thankfully 
to acknowledge the goodness of Providence, which, by pro¬ 
viding such a $ieck, has prevented the utter destruction of 
the Brassica genua, including some' of our most esteemed and 
useful vegetables.”* 

4 ,is worthy of remark that the caterpillar thus attacked 
continlies to eat and apparently to enjqj* life as usual. The 

laiva piaced within it, avoids the 
vital parts, until the period for 
its own liberation or change of 
state has arrived: and it has been 
ascertained that many of these 
larva} arc, in like manner, preyed 
upon by Ichneumons still more 

minute than themselves. 

_ ■ 

“The development of these 
parasites wjthin the bodies of 
other insects was, for a long time, 
a source of much speculation 
amongst the earlier philosophers 
' who conceived it possible that 
one ariimil had occasionally tin* 
power of being absolutely trans¬ 
formed into another. Thus, 
Swammerdam records, as c a thing 
very wonderful, 1 ' that 545 Hies 
of the same species were produced 
from four chrysalides of a but¬ 
terfly, ‘so that the life and motion of these seems to have 
transmigrated into that of 545 others.IIow much greater 
would have been ttye astonishment of this ardent and laborious 
^atnralist, could he havtf seen 20,000 of these minute Iclincu- 
Ijtoons issue from the chrysalis of a goat-motli, a number which 
-one author regards as a ‘moderate computation.’ 

* Idem, page 2Gti. All the varieties of the turnip and cabbage belong 
to the genus Bruxxica. 

West wood, vpl. ii. page 145. 

$$$£ Moses Harris. Yid. Westwood, vol. ii. page 9. 

^ The three thread-like appendages at the extremity of the abdomen, 

’ ifl figure 107, consist of the ovipositor, and two filaments between which 
ft lies, as in a sheath, wfcen not in use. 



Fig. 107.—ICHJTEVMOW.J 
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. We now enter upon the examination of those irlspct tribes 
which congregate into large and well-regulated communities, 
and in wliich new powers and instincts are developed. Among 
these are the ants, in which wc mark, with wonder and 
admiration, • • 

-“The intelligence that makes 

The tiny creatures sffong by social league. 

Supports theigenerations, multiplies 
Their tribes, till behold a spacious plain. 

Or grassy bottom, all with little hills, 

Their labour, cover’d as a lake with YgW-'s: 

Thousands of cities in tbc*dcsert place. 

Built up of life, and food, and means of life! r 

\V OKU&WUUTH. 

It may seem strange that the little busy wingless creatines 
that, we see foraging about our fields and*gardens, with 
ceaseless activity, should he mentioned among insects having 
four membranous wings. But, if an anti* nost be examined 
towards the end of summer, numbers of them will theft lx 
found possessed of these appendages. They are young ants, 
just liberated from the cocoon. The males and females rise 
into lilt* air; the; males t soon perish: some t)f the 
females rcturji to their original home, andjothers, casting their 
wings aside, become the solitary founders of industrious and 
populous cities. Oil the neuters devolve the erection of tlu 
^tore-houses, the making of the highways, the lufrsing of the 
\uung grubs, tlm catering foP all, and many other offices 
essential to the well-being of the community. For an aceounr 
of lheir •labours, their sports, b their wars, their ingenious 
devices, their slave-taking expeditions, # and their modes oi 
communicating information, we refer to Kirby and Spence's 
delightful Introduction to Entomology, in which the most 
interesting observations of Gould, Qubcrf and many other 
naturalists, have been embodied. ** 

The celebrated honcy-dcw of the poets is now found to be 
.1 saccharine secretion, deposited by many species of aphides, 
or plant-lice. Of this the ants are passionately fbml. not only 
sucking it with avidity whenever it can be obtained, but, in 
some eases, shutting up the aphides in apartments constructed 
specially for the purpose, and tending them with as much 
asMduity as we would bestow on our milch cattle.* It is a 

* * Kirby and Spence, vol. ii. page ih». 
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singular circumstance, and one that shows how infinite is the 
wisdom with which all these things are ordered, that the 
aphides become torpid, and remain so during the winter, at 
the same degree of cold that induces torpidity in the ants 
themselves. * « « 

The fact, now ascertained, that our ants pass the winter in 
a torpid state, is contrary to popular belief. The prevailing 
notion^is, that during the summer and autumn, they sedulously 
lay up a stock of provision for the "winter, one end of each 
grain being carefully bitten off, in order to prevent germination. 
This idea, currenf fjut erroneous, is embodied in the following 
extract from Prior:— 

* 

-“ Tell me, why the ant 

r In summer’s plenty, thiiAs of winter’s want V 

By constant journey, careful to prepare 
Hei*)stores, and bringing home the corny ears— 

By wli/it instruction does she bite the grain? 

, '* Lest, liid in earth, and taking root again; 

It might elude the foresight of her care.* 

In this, and many other examples which jpiiglit be quoted, 
the poet gives utterance to the fallacious but prevailing opinion 
of hisS time. The error, in this instance, had probably arisen 
from the ants having been observed carrying their young 
about in the state of pupte, at which time, both in size and 
shape, they bear some resemblance to a grain of corn; and it 
would receive continuation from their being occasionally seen 
gnawing at the end of one of these little oblong bodies—not 
to extract the substance of thp grain, or to prevent ks future 
germination, but in reality to liberate the enclosed insect from 
its confinement. 

The fact that no European species of ant stores up grain, 
no way affects the lessor, which Solomon so beautifully incul¬ 
cates :— “ Cl to the ant, thou sluggard, consider her ways 
and be wise; which having no guide, overseer, or ruler, pro- 
yideth her meat in the summer, and gathereth her food in the 
harvest.”* Even if the insect did not collect a supply of food 
for future use, we might all, with great advantage, “ consider 
her ways and be wise.” But it is more than probable that 
Solomon referred to species living in a warmer climate, and. 


* Proverbs, chap. iv. vct. (5, 7. 
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consequently, different in modes of life from thosfi f which are 
indigenous here. This view is corroborated by the discovery 
made by Colonel Sykes, of a species* living in India, which 
hoards up in ilS cell the seeds of grass, aud» takes the pre¬ 
caution of bringing them up to the surface to diy, when wetted 
by the heavy rains peculiar to the country. 9 

We pass on to a tribe of Hymenopterons insects with which 
the generality of .observers have but little sympathy—the 
wasps. Tlieir community consists of males, females, and 
neuters. At the commencement of spring an impregnated 
female, who has survived the whiter, commerces the foundation 
of a colony, which, ore the end of summer, may contain twenty 
or thirty thousand individuals. The neuters are soon brought 
forth, and set themselves sedulously to their task of forming 
rolls, collecting food, and attending to the yjung brood. * It 
is while they are engaged in these labours tha^we find them 
so intrusive and troublesome. 

The males and females are produced only towards tJutjnnri; 
the males and neuters die as the season advances, and each 
of the widowed females who survives, comes forth in spring 
an isolated being, to establish another city not less populous 
than that which has perished. •The singular treatment the 
young grub.* receive, appears to us, at first sight, unnatural and 
even revolting. On the approach of cold weather, they are 
dragged from their nests, and rigorously put to # death by the 
old wasps, who, until then, Ijad laboured so assiduously for 
their support aifd protection. 

• It is a singular fact, that the nests of these insects are 
made of a material which we ave apt to regard as a modem 
invention—pap«r. With their strong mandibles they cut or 
tear oft’ portions of woody fibre, reduce it to a pulp, and, ot 
the papier in ache thus fabricated, the cells, and often the 
covering, of their habitations are fermect The exterior of 
the trec-ncsts of some of the foreign species *is perfectly 
white, smooth, and compact, resembling in appearance the 
finest pasteboard. The nest of our common wasp is less 
attractive; but. when it has been carefully dug out of the 
earth, and the interior laid open to view r , with its successive 
layers of symmetrical cells skilfully supported *upon ranges of 
suitable pillars, the regularity and perfection it displays cannot 

t Atta provident Trans. Entomological Society, vol. i. page I on. 

L ? ' 
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be contemplated without feelings of surprise and admiration 
{Fig. 108). 



It 

Fig. 108 . -Intkkiok OK W iki-'k Night. 


besides the social wasps, thpre are tribes which htivc ob¬ 
tained the name of ’i sand-wasps.” These .consist only c>t 
males and females, who form their habitations in the rrotiers 
of old walls, u>\ exeuvatu them in wooden palings, in sand¬ 
banks, or similar situations. The female does not limit, bel¬ 
li cares to the placing of her eggs in sale and suitable 
ms; hut with provident anxiety she collects a supply 
id sufficient for the sustenance of the young grub. The 
consists of other insects, larva;, and spiders ; and, this 
being provided, the entrance is carefully closed up.* 

The bee, “ tlyit at her tiowery work doth sing,” is so asso¬ 
ciated with pleasurable ideas of sunshine and flowers, of 



. 

« v \£«•* 

< > 
" 


* WVstYvood, vol. ii.— Kirby and Spence, vols. i. aiul.ii. 
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industry and happiness, that all have felt, what !\rchdeacon 
L J aley has well expressed, **A bee amongst the flowers in spring 
is one of the cheerfullest objects that can be looked upon. Its 
life appears to be all enjoyment; so busy and so pleased.” 

llees may, like wasps, be divided into the solitary and the 
social. Some “of the solitary bees, like the solitary* wasps, 
construct their cells in a cylindrical hole, scooped out ot a dry 
hank; or in one of the vacant spaces of a stonewall. Others 
select the hollows of old trees, and have occasionally been 
found in the inside of the loot of a garden gate, taking the 
precaution, however, to covei^ their nests? with the woolly 
portions of certain plants, and thus to secure, for their young, 
a more equable temperature.* A third group has been termed 
carpenter bees, as wood forms the material in which they 
excavate tlicir nests. Among these, the feiryde of one of*our 
native* species “chooses a branch of briar or bramble, in the 

vates acnnal about afoot 

soin^tinuirt more, ill dia~ 

of pith glued together.” Wg. toy. -*xyi.<»copa, or Carvummi ukb. 
lint perhaps the most remarkable 4 insect of the group is the 
Xt//orojHt 109 , 110 ), 

a .large species belonging to 
snutlicrii Kurope, and having 
wings of a beautiful violet 
colour. In the. decaying „ 

espaliers, or other wood¬ 
work, she hollow s out a tun¬ 
nel of t wel vc or fifteen inches, 
which she divides into ten or 
twelve distinct apartiqpnts, 
in each of which she deposits 

an egg and a quantity of no. -» u . . xv,, 

I nuey and pollen, for the support of the future grub. 

1 his must be a work of time, so that it is obvious the last 

* Kirliy and Spruce, vol, i. page 437—43P 

t A line is the twelfth part of an finch. 
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egg in the fast cell must be laid many days after the first; 
and, consequently, the egg in the first cell must have changed 
into a grub, and then into a proper bee, many days before the 
last. What, thfen, becomes of it ? It is impossible that it 
should make its escape through eleven superincumbent cells 
without destroying the immature tenants; and it seems equally 
impossible that it should remain patiently in confinement 
until they arclall disclosed. This dilempia our heaven-taught 
architect lias provided agoing. With forethought never 
enough fco be admired, she has not constructed her tunnel 
with one opening 4 8nly, but at the farther end has pierced 
another orifice, a kind of back-door, through which the insects 
produced by the first laid eggs successively emerge into day. 
In fpet, all the young bees, even the uppermost, go out by 
this road; for, „by an exquisite instinct, each grub, when 
about to become a pupa, places itself in its cell, with its head 
downwards, and thus is necessitated, when arrived at its ’ last 
states tfl pierce its celf in this direction.”*^ 

Another group of artisan bees carry on the business, not 
of carpenters, but of masons, building their solid houses solely 
of artificial stone. This material is formed. of particles of 
sand, agglutinated together; and the mansion is generally 
erected in some eligible site, sheltered by a projection, and 
facing the south. But there are others still more luxurious, 
who hang the interior of their dwellings with a tapestry of 
leaves or flowers. These are t\>e upholsterers; among them 
is “a species (Apis Papaoeris), whose mauhers have been 
admirably described by Reaumur. This little bee, as though 
fascinated with the colour most attractive to our eye's, inva¬ 
riably chooses for the 'hangings of her apartments the most 
brilliant scarlet, selecting for its material the petals of the 
wild poppy, vvnich she dexterously cuts into the proper forin.’ , 't 
, The bottom of the chamber she lias excavated is rendered 
tVarm by three or four coats, and the sides have never less 
Pfchan two. Other native species of the same family are content 
with more sober colours, generally selecting for their tapestry 
the leaves of trees, and especially those of the rose; whence 
they have obtained the name of leaf-cutter bees. 

The social bees have, in each community, three kinds of 

* Taken from Kirby and Spence, vol. i. page 140. who give the 
facta on the authority of Reaumur. 

f Kirby and Spi j riee, v/»l. i. pages 443, 444. 
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individuals—males, females, and workers or nefcfers; and, 
among other peculiarities, they are distinguished from the 
solitary species by the secretion of the wax of which the cells 
are constructed. The humble bees, composing the genus 
liombus {Fig. Ill), are known by their large size and hairy 



Fig, 111 —Bom lira on Humble Bek. ’ i 

bodies, often of a black colour with orange bands. “ They 
form societies, .consisting of about fifty or sixty individuals, 

' JEcasioualiy, however, amounting to two or tliree hundred. 
They construct their dwellings underground, in meadows, 
pastures, or hedge-rows, generally employing moss for this 
purpose. Their union, however* lasts only till the cold 
weather kills the great mass of the inhabitants," a few impreg¬ 
nated females alone surviving, to become the. foundresses of 
fresh colonies at the commencement of the following spring.”* ‘ 
The'Hive-bee is, however, the species to which above all 
others our interest attaches; and it is, curious that much of 
our knowledge of the habits and economy of these insects is 
derived from the labours of a blind man. The elder Huber 
lost his sight at the early age of seventeen; but, by means of 
glass hives variously constructed, be was able to exhibit to his 
wife all that was going on within them, and by her faithful 
recital of what she witnessed, and the aid of an untiring 
investigator, M. liurnens, he amassed the material lor his 
celebrated work. Among the ancients, Aristotle, I’liny, and 
Virgil have recorded their observations upon, bees; in modern 
times, Swammerdam, Kcaumur, Latreille, Bonnet, and some 


* Westwood, page 280. 
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distinguished British naturalists, have contributed much that 
is valuable; yet the subject is still unexhausted.* 

The accompanying figures (112, 113) exhibit the dif¬ 
ference, in regard to size and figure, of the drones and 



workers. The one female, • to jsvhieh we give the name of 
Queen, had alwtiys a male epithet applied to her by the 
ancients; so al5o, in Shakespeare’s splendid description ofdlie 
economy of a hive 

f • 

-“ So work the honey bees; 

Creatures that, by a rule in nature, teach 
The art of order to a peopled kingdom. 

9 They have a king and officers, of sorts: ' 

Where some, like magistrates, cofm-t at home: 

Others, like merchants, venture tfade aliroail: « 

Others, like soldiers, armed in their slings. 

Make boot upon the summers velvet buds; 

Which pillage they villi merry march bring Innne 
To the tent royal of their enpieror: 

Who, busied in his majesty, survey 1 

The singing masons building roofs of gold; 

The civic citizens kneading up tlic honey, * 

The. poor mechanie porters*Vrowding in 
Their heavy burdens at his narrow gate; • 

The sad-ey'd justice, with his surly Jmm. 

Delivering o’er to executors pale 

The lazy yawfling djone .”—Henry V. act 1. scene 2. 

. (Jo the workers the business devolves of collecting lionev 
and constructing cells, tending the young, and per¬ 

forming Itll the multiplicity of duties which the common 
welfare-demands. The drones or males take no part in the 
labours of the hive; and when, by the fertilization of the 


* Mr Westwood (page 278) estimates the number, in a populous hive, 
at 2000 mahs, 50,000 workers, and .one queen. Some, writers state, 
30,000 as the probable population. Perhaps the difference that exists in 
the same hive, at diilenait^oriods. may account for the discrepancy. 
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queen, the great end of their existence is effected, and the 
continuance of the community is secured, they-arc dragged 
forth, and mercilessly stuug to death by the workers. To 
this slaughter, which takes place in autumn, is probable the 
poet may have Referred, in the concluding lines. 

The deference with which the queen is attended! in her 
progress through the hive, Jier fierce encounters with royals, 
the sagacity displaytaj by her attendants, in promoting or in 
preventing these conflict.?, according to the different condition 
of her subjects, and the conduct of the virgin queeiy as she 
sets forth with her emigrants t«* found cities no less populous 
than the one they have forsaken, are matters on which our 
space does not allow* us to dwell. But we must mention in 
■what, manner the anarchy which succeeds the death of^tlie 
queen is terminated, atul it is one of the examples with which 
the .study of nature abounds, that the truth is* stranger than 
the fiction. The workers select one or jgorq qells, containing 
the grubs or young .workers in their larva state. They* give 
them more commodious, or, as they are termed, “royal cells;” 
they feed them with “royal jolly;” and, instead of amall-sizcd 


mm 


workers,'they come forth virgin queens, with.,forms, 
instincts, and powers of production, i 11 a~ * 

altogether different, 1* • * 

The tongue of the bee — a piece of /¥ j y_{ ) W\ 

admirable mechanism — is furnished 'tm UL A m fl 
with numerous i muscles, and*protected h M . 
by slieatlis when not in use, yet fitted 
for beiiig instantaneously unfolded, and i ../JwJP^T 
darted into the blossom of A flower. jfffffjPl 

Its structure iif one of the humble beeS || |H| i, 

is shown in the accompanying figure ' " i 
(Fit/. 114). The nectar thus swept 7 1 

up, is at once consigned to the hoifey- « .I ®.V. i 

bag. This being done, the tongue is W M r 

sheathed with tiie same rapidity, rc- ® 

iracted in part into the, month, and the f| & 

remainder doubled up under the chin ft ,aw 

and neck, until again required. When 
needful, the mandibles arc called into *aktiioi>hora. 


Pig. 114 a, Antenna'.—4, Mandibles.—r, Labruni.—d, Maxillary palpi. 

Maxilla'.—/; Lateral lobes of tongue.— fi, Labial Palpi,—A, Tongue. 

* Kirby anil Spence, vol. ii. page. 120. 
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requisition/ and the corolla of the flower is pierced, so that the 
honey it contains may be more conveniently procured. 

The little pellets which we see the bees carrying home on 
their hind lcgf consist of the pollen or farina of flowers. 
Shakespeare has, therefore, given utterance to the common, 
but incofrect idea, when he uses the words, 

*■ “ Our tliiglis are packfd with wax." 

The pollen, when brought home, i^ mixed with honey, and 
forms what is called bee-bread; The wax itself is not col¬ 
lected fiom llowfiy, but is secreted by means of peculiar 
organs, which may easily be ‘ seen by pressing the abdomen 
so as to cause its distension. It is not a secretion which is 
constantly going on; it takes place only when required for 
the^construction of comb. To, supply it, the wax workers— 
which Huber lids proved to be distinct from the nurses — are 
obliged to foect on lioney, and remain inactive, generally 1 sus¬ 
pended, from tke' top' J the hive, for about twenty-four hours 
previous to the deposition of the wax. ' 

Mathematicians inform us that bees have, in their hexa¬ 
gonal cells, given a solution to the problem of how the greatest 
strength may be combined with the,.least quantity of mateifel, 
another proof of thp perfection of their instinctive actions.* 
Wax and honey, the products of their labours, become, in some 
parts of the world, important articles of commerce. The honey 
of Mount Ilytaiettns, so celebrated in ancient (1 recce, oven yet 
retains its celebrity, though all'around is changed. 

STKEPSIPTEKA.f 



Fig. 115. —Stvxops (magnified). 


This order consists of only a single family (a Stylopidce, Fig. 115) 

* See Palev’s Natural Theology, edited by Lord Broughi 
■f The term is.derived from two Greek words, meiini ig “ ticinU i d 
winys” and was given by the Rev. Mr. Kirbv, thediseovere of the order, 
from the first pair of wings being absent, and represents l l»y twisted 
rudiments.” Mr. Westwood regards these insects as u tl' most annma- 
,^pus nnnulosc animals wfctli which w r e are acquainted.” Vol. ii. page 288. 
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which, however, is one of great interest to the entomologist 
The individuals composing it are short-lived, ■ diminutive 
in size, not exceeding a quarter of an inch, and pass the 
early stages of their existence as parasite^ in the bodies 
of bees and wasps, especially in those of different species of 
solitary bees. With this brief notice of their existence, we 
proceed to the numerous families of butterflies and mofbs, 
composing the order •„ 

■ 

a 

LEPIDOPTERA * , 



Fig. 116 .—Peacock Bvtterfia. *» 

* 

The wings arc four in number, largo, extended, covered on 
both sides with minute scales, overlapping each other like the 
slates on* the roof of a house; and on their removal showing 
that the wing itself is membranous.* There is a pretty little 
moth (Fit/. 117), by no means rare in some parts of 
Ireland which might, at first sight, appear to have a greater 
number of wings; but they arc regarded as four wings only, 
cut into a number of longitudinal or feathcr-shapecl pieces, so 
a* to resemble a plume or fan. 

The mouth of the Lepidoptcra differs much from that of 
any of the insects we have hitherto been considering. The 
powerful jaws have disappeared, and instead of them we find 
a slender tubular apparatus, which is carried about coiled up 


* u Stale-winged.” The wings being covered with fine scales, re 
sC'inbling the most delicate feathers. About 450 Irish species are known. 

M 
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like the mainspring of a watch (Fig. 118). In a moment it 



Fig. 117. —Plumed Moth (magnified). Fig. 118. —Head of 

Butterfly. 

can be darted into a flower to obtain the nectar on which the 
insect lives, and which is suckpd up through the centre of this 
delicate proboscis. Any one, by applying a pin to this 
“tongue”—a& it is commonly but incorrectly called—will find 
that it ( consiats of tw pieces, and that by their union the canal 
is fohned, through which the nutriment is imbibed. 

The number of these insects is very great. “Dr. Bur- 
nieister supposes them to amount to not fewer than 12,000 
specie*; and of these nearly 2000 have been described*#^ 
British.”* In expose of wing, and beauty of colouring, they 

stand ‘unrivalled. &ouie foreign 
species measure, when expanded, 
not less than nine or ten inches; 
ami others display tints so splendid 
that they have been compared to 
those of gems and flowqrs. 

Even in those which are natives 
of onr more northern clime, con¬ 
siderable diversity exists. Some 
are scarcely distinguishable from 
the leaves of the plants, or the 
trunks of the trees on which they 
repose (Fig. 119); others vie 
with the snow-flake in the purity 
of their vesture. Some exhibit 
gorgeous metallic lutes; and others 
an azure surpassing that of the 
KiK-nr).—O ak-leaf Mout. summer sky at noon. 

Wmtnrooil, page Si 0. 
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They have been divided, according to the time?, of their 
appearance, into three groups. Those that fly during the day 
(Diuma), or Butterflies; those that appear in the twilight 
( Crepu8cularia), or Hawk-moths; and those fjiat come forth 
at night ( Noctuma), or Moths; and Shc/ugh this arrangement 
is not very precise, it will be sufficiently so for our present 
purpose. 

Many of the most splendid British Butterflies are not found 
iu Ireland; and several sflecies*—as, for example, the Pea¬ 
cock Butterfly (Fig. 116)—are taken in the South of Ireland, 
but are quite unknown in the'- North. *fience, as certain 
kinds have but a limited range, each change of place brings 
fresh objects of interest before the eye of the naturalist; and 
as the appearance of different species is periodical, a similar 
gratification is connected with each change of -season. 

Sometimes lepidoptcrous insects, of species rai® or unknown 
in a certain locality, appear there in considerable numbers for 
a few days, and then, vanish not to be seen again for ’years. 
Why they do so, is a question which, in the present state of 
our knowledge, we are quite unable to answer. 

apart altogether from the consideration of such pheno¬ 
mena, the person who studies the habits of this tribe of beings 
will, in all seasons, and in the most limited locality, find full 
scope, for his mental activity. What can bo a more common 
occurrence than the escape of the Nettle Butterfly from the 
chrysalis-case. Yet, let any one mark the progress of the 
phenomena from the time the insect bursts its prisou-honse 
until the miniature wings have expanded to their full extent 
and are ready for flight, and he "will admit the truth which 
Bay long since inculcated. “There is a greater depth of art 
and skill in the structure of the meanest insect than thou art 
able for to fathom or comprehend.”* j 

The Lepidoptera of the second great division—those which 

* Wisdom of (iod in Creation, published 1C90, The author, John 
Ray, F. K. S. horn in Essex, 1627, was the son of parents of humble 
rank. He was the founder of true principles of classification, both in 
Botany and Zoology, and was not more respected for his scientific 
attainments, than for his benevolence and liis high moral and religious 
worth. An association for the publishing of valuable natural history 
works, luis recently been established in these kingdoms, and has called 
itself “the Itay Society,” in honour of this truly illustrious man. It 
consists of nearly a thousand members; to some of its publications wc 
have more than once referred. • 
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fly most generally in the cool of the morning or evening— 
have the swiftest and most powerful flight; hence the name 
Hawk-moths (Ffy. 120). They are also called sphinxes, in 



t * Fift ,120.— Sphinx of the Vine. 

*.* 

% v 

consequence of the head of the caterpillar being held erect, so 
as to give it some resemblance to the attitude of the Egyptian 
sphiuj. The tube, which they insert into ‘the blossem^for ‘ 
extracting the honey, is of'considciable length: in one native 1 
species (Sphinx convolvuli ), it in ensures nearly* three inches. 
Some of the tribe come .forth in the brightest sunsliiuc, and 
have obtained the name of humming-bird hawk-moths. One 
very remarkable, both for its si»3 and markings, is the Death’s- 
head moth. Its wings, when fully expanded, measure four 
inches and three quarters across, so that it is the largest of 
all European Lepidopterq. ft has the habit of robbing bee¬ 
hives, and is said t*o utter a sound which stills the busy 
j inmates, and enables their gigantic plunderer to carry off his 
ybooty in safety. • We have one in our cabinet which was 
jp&keu in IJolywood (Co. Down), while engaged in battling 
against a sparrow. By the ignorant it has been always re¬ 
garded with superstitious terror, as the precursor of war, 
pestilence, and famine. 

The remaining tribes arc all included under the common 
name of moth.” The word is sometimes used to express 
the extreme oT littleness. Thus, we have in Shakespeare, “ a 
. moth will turn the balance “ wash every moth out of his 
conscienceand similar expressions. To show how inaccurate 
is this idea of their diminutive size, it is only necessary to 
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mention, that the Oak-moth measures three inches *and a half 
across the expanded wings, and the Emperor-moth (Satumia 
pavonia minor, Fig. 121) is of equal dimensions. 



Fig. 121.—Emperor Moth. 


To snch species the lines of Spencer are strictly applicable, 

• “ The velvet nap which on his wings doth ftp, 

The silken down with which his y§ dight. 

His broadfOUtstretch’d horns, his airy thighs, • 
His glorious colours, and his glistening eyes.'** 


The caterpillars of some moths are of large size; those of 
ot^rs are so mihute that the thickness of an ordinaryJcaf is 
sufficient to afford them ‘conceaffinent, as they eat away its 
interior;—nay, half its thickness is sufficient, as an examina¬ 
tion of any leaf, showing upon one side only their whitish 
zigzag lines, will testify. * 

Some, from tfceir peculiar movement, which seems as if they 
were measuring the space they traverse, are called surveyors' 
( Geometroi ), and they can fix themselves to a twig in a manner 
so stiff and motionless as to sertn Depart of the plant. Others, 
with inimitable %kill, construct vesturcsYor themselves of very 

different materials, occa¬ 
sion al ly .cm piny in g what to 
us # would seem £he most un¬ 
suitable. Some, like those 
represented in Fi.g. 122, 
possess the art of rolling a 
leaf, so as to convert it to 
a habitation; and others, 
spinning a snow-white ca¬ 
nopy, dwell together in 
social communities. 

From his poem, entitled Minopotmos. or lift Fate of the Bntterft*. 

M* 2 



Fig. 122 .—Nk&t oh Tortrix. 
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Our sprice forbids ns to enter into these details, however 
instructive or interesting they might prove; hut we should be 
inexcusable, did,, we pass by in silence the effects which the 
labours of one insect of this order has produced, and is still pro¬ 
ducing, on the employments and habits of many hundred thou¬ 
sands of human beings. We allude, of course, to the Silkworm- 
moth' (Bornhyx mori, Fig. 125), whose larva (Fig. 123) forms 



the cocoons from which silk is manufactured. 


There was a 


time when this article, now so abundant, was valued in Rome 


at its weight in gold,* and the Emperor Aurelian ref us ml his 
Empress a robe of silk because of its dcarnest. At that very 
period the Chinese peasantry, amounting in some, of the. pro¬ 
vinces to millions in number, were clothed with this material; 


and both there and in India it has formed, from time imme¬ 
morial, one of li \c chief objects of cultivation and manufacture. 




Fig. 121 <;miYs*Li.s Fig. 425. -Silkworm Mom 

W Silkworm 


w From Kirby and Spence, Intr. vol. i. page 331. 
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About the year 550 the eggs were brought to Constantinople, 
thence they were introduced into Italy, and under the auspices 
of Hemy IV. of France, the cultivation of silk was commenced 
in his dominions. In its various states, it ndjy constitutes in 
many parts of ijie world so importaift article of commerce, 
that the learned authors, from whom we have taken these 
particulars, remark, “ that #rhen nature M 

-“ Sot to wbrlt^nillions of spinning worms, 

That in their green shopgpweave the smooth-hair'd silk. 

To deck her sons.”—M ii.ton. 

*• • 

“ She was couferring on th5m a benefit scarcely inferior 
to that consequent upon the gift of wool to the fleecy race, or 
a fibrous rind to the flax or hemp plants.” 


IfKMIPTERA* 



• Fig. 126. — Pk.mt atom a I'ig. 127.--If ai^ s 

l TARVER SURFACE).t (UPPER SI* Rif 4CE j. 

In tlie insects belonging to this*ordgr the moutli is formed 
fur abstracting the juices of animals or plants (Fig. 126). 
The wings are four in number, partly overlapping each other, 
and with the portion towards the base of dSich wing tougher, or 
more coriaceous than the other portion, which is membranous. 
In some genera the coriaceous part is so small as to be incon¬ 
spicuous; and such insects have, by modern entomologists, 
been separated from the others, and designated by a term 
expressive of uniformity in the appearance of the wings. An 
example of this structure is afforded by an inject, whose name 

* llalf-wingcd. 

f This iigure exhibits the shape and jointed structure of the proboscis, 
and its position when not in use. The legs and antenna* are represented 
as c*ut off near the ha.se. • 
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is familiar> to every classic reader—the Cicada (Fig. 128), 
Its image, made of gold, was worn by the Athenians in their 
hair, and to excel its Bong was the highest commendation of 
a singer. W<^ quote two stanzas from a spirited ode by 
Anacreon, addressed tb the Cicada, as illustrative of the esti¬ 
mation in which it was formerly held.* 



Fig. 12 B.—Cicada. 


“ Thine is each treasure that the earth produces; 
Thine is the freshness of each field and forest; 
Thine are the fruits, and thine arc all the flowers, 

. u Balmy spring scatter. 


& 11 Tliec, all the muses hail a kindred being; 

Thee, great Apollo owns a dear companion; 
s Oh l it was lie who gave that note of gladness, 

- * Wearisome never.” 

i fn€ clamorous “Oatydida” of North America belong to 
this tribe; one species has been discovered in England. 

The strange-Iooking creatures to which travellers have 
given the name of Lantern-flies, and which we see in our 
museums, belong to the present order. But better known to 
^eyery inhabitant of these countries is the frothy substance 
Igjppwn by the name of Cuckoo-spit, common on plants during 


m The translation is extracted from the Entomological Magazine 
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the summer mouths. It is an exudation proceedJbg from the 
larva of a little insect (Aphrophora spumaria), and affording 
it, at the same time, concealment from enemies and pro¬ 
tection from vicissitudes of weather. • 



Mg. 129.— Larva of aVhis Fig. 130.— Aphis (magnified”). 

(MAGNIFIED I. 


The minute insects which are black upon the woodbine, 
green upon the rose, unt^ which^ have a cottony appsarance 
upon the gpplc-tree, are all of then^ different species of 
Aphides or plant-lice {Fig. 129, 130). 

-“A feeble race, yet oft 

The sacred sons of vengeance, on wliu.se course 
Oorrortivc famine waift, and kills the year.”—T homson. 

• When very numerous, they weaken and occasionally de T 
jjtroy the plants, on the juices of which they subsist. The 
saccharine fluid of which the ants arc sfl fond is secreted by the 
Aphides; they are preyed upon and destroyed by insects 
of other orders. The most remarkable circumstance connected 
with their history is tUfeir extreme fecundity, and the singular 
provision for the preservation of the race from year to year. 
A common species which infests the apple, and is known as 
the American Blight (Aphis lanigerd), produces, in the course 
of a season, eleven broods of young. The first ten broods are 
viviparous, or are brought forth alive, and consist entirely of 
females. These never attain their full development as perfect 
insects; but, being only in the larva state, bring forth young, 
and the virgin Aphides thus produced are endowed with 
similar fecundity. But at the tenth bipod this power ceases. 
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The eleventh does not consist of active female larvae alone, 
but of males and females. These acquire wings, rise into the 
air, sometimes migrate in countless myriads, and produce eggs 
which, glued to twigs and leaf-stalks, retain their vitality 
through the winter, c When the advance of spring again 
clothes the plants with verdure, the eggs are hatched, “ and 
the larva, without having to wait for the acquisition of its 
mature and winged form, as in other inserts, forthwith begins 
to produce a brood as hungry agd insatiable, and as fertile as 
itself.” Supposing that one Aphis produced 100 at each 
brood, she would ai‘ ohe tenth brood be the progenitor of one 
quintillion of descendants!—1,000,000,000,000,000,000!* 
There is another tribe known to gardeners as scale insects, 
or mealy bugs, which are very destructive, especially to our 
hothouse plants. They constitute the family Coccidte. The 
female, from her motionless aspect, bears a greater resemblance 
to a gall or excrescence upon a leaf, than to a living insect 
with numerous young. But if these singular and inert beings 
are the cause of occasional injury to man, they repay the 
damage a hundred-fold, by furnishing him with the brilliant 
scarlet dye known in commerce by the name of cochineal. 
The insect from which this is"procurcd is the Coccus Cacti, of 
Mexico. It is found Upon a plant termed “ Cactus Oochinel- 
lifer,” and is collected in speh quantities, that, according to 
Humboldt, 80,000 pounds of cochineal are annually brought 
. to Europe, each pound containing about 70,000 insects; and 
Dr. Bancroft estimated the weight of that annually consumed 
in England at 150,000 pounds, worth £370,OOO.f Lac. a 
substance much used for varnishes, sealing-wax, &c. is pro¬ 
duced by another species of the same family. 


/ \ Every pond affords examples of other insects 

LA 1 whose structure exhibits, in a more obvious man- 
jBr nor, the characteristics of xhe order. There we 
/ jltm? 1 *. find the Boat-fly ( Notomcta, Fig. 131), which 
( rows g 1,acefull y aloHg upon its back; and the 
■Pf' Water-scorpion ( Nepa , Fig. 132), in which the 
ApP# dark external covering of onr most common 

\ r native species, contrasts beautifully with the 
NorovRCT*. scariet body underneath; and others which glide 


* Owen, page 235. 

+ Wesf-wood* pages 448, 449. 
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rapidly along, br perform a more unusual 
feat—that of walking upon tlic surface of 
water. 

To the present order belongs one in¬ 
sect, un ivcrsal ly • regarded as a very dis¬ 
gusting visitant, the Bed-bug (Cimex 
lectidariys. Fig. 133). This cresiure 
wpuld appear to be much more commou 
now than hi the days of Queen Elizabeth; 
for, although Shakesy^ire mentions se¬ 
veral insect* in his plays, and the word 
Fig. 132 .—nepa. t, U g occurs five or six times, it is never 

applied to the insect, but is always 
used as synonymous with bugbear.* 
It is destitute of wings, differing 
in this respect from %ome of those 
{Figs. 126, ,1^7)«jvhich feed on 
the juices of plants, and are some¬ 
times of large size and brilliant 
colours. 

Pig. 133.— Bkh-buo • • 

(MAONIPIKI)), 

1 DIPTERA-f 

This order consists entirely of tnto-winged flies. The wings 
are membranous. 'Hie month is formed for suctioM; and in cer¬ 
tain tribes, such as the Gnat^-Fiy. 134), the Gad-flics, &c. it 
is furnished with lancet or razor-shaped organs, to enable it to 
pierce tly3 skin. So great is the number, not only of indivi¬ 
duals but of species, that abovet a thousand species fully 
described and named, are recorded as indigenous to Ireland. 
We do not, therefore, attempt any enumeration of the different 
families or their distinguishing characteristics, but merely 
bring forward a few examples of their powers, whether bene¬ 
ficial or injurious. 

The larvai of some species live in the most disgusting 
substances, and speedily effect their removal. Of the family 
( Muscidw) to which the House-fly, the Blue Bottle-fly, &e. 
belong, Meigen lias described nearly 1700 Eiyopean species. 
Among these are the Flesh-flies, whose office it is to consume 

* Thus, “Tush! tush! fear boys with buys." 

11 The bug which you will fright me with I seek.” 

f Two-winged. • 
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* Fig. 134.— Gnat (magnified).,,. Fig. 13A.— Lakva 'maumi ii*n; 

4 

the dead and decaying bodies of animals, which soon would 
taint oar atmogplierj\ 4 They are gifted with wonderful powers 
for effecting this object. The young arejbrought fortli alive, 
and the female will give birth to twenty thousand young.* 
Hence the assertion of Limueus, with regard to Mvsca 
Vomitoria , that three of these flies would devour a dead hpr.se 
as quickly as a lion would, fs perhaps not much overstrained. 

So far these insects are the benefactors of man. Lot us 
now regard them as his torjnentors, or as the cause of irritation 
and sufferingr.to many of his most valuable quadrupeds. 

According to Arthur Young, flfcs—that is, the common house¬ 
flies—constitute 44 the first of torments in (Spain, Italy, and 
the olive districts of France. It is not,” continues he, u that 


they bite, sting, or hurt, but 1 they buzz, tcaze. and worry. 
Your mouth, eyes, ears, and nose arc full \>f them; they 
swarm on every eatable; fruit, sugar, milk, everything is 
Attacked by the*a.”f Humboldt, in his Personal Narrative, 
Jj^uently mentions tc thfisc noxious bisects which, in spite of 
""jjpir littleness, act an important part in the economy of 
jwfttihxre.” The annoyance occasioned by the Mosquito is 
latticed by every traveller in the southern parts of Europe 
fed the northern parts of Asia and America. Ur. Clarke 
states, in his journey along the frontier of Circassia, that the 
Cossack soldiers 44 pass the night upon the bare earth, pro- 


P Westwood, page 569, on the authority of Da Geer and Reaumur. 
Travels, vol. ii. page 35. 
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tec,ted from tlio mosquitos by creeping into a kiriil of sack, 
sufficient only for the covering of a single person.”* 

Let us now notice, with equal brevity, the sufferings 
inflicted by insects on some of our domestic animals. No 
words, which we^could use for this purpose, would be so graphic 
.cs those of Spencer:— 

• m 

u As when a sparine of gnats at eventide * 

Out of the fcnnemf Allan doe arise. 

Their murmuring small*trumpets sounden wide; 

Whiles in the air their clustering arm^ fives, ■ 

Tliat as a cloud doth seem to dim the okves; 

No man nor boa>t may rest, or take repast, 

For their shryp wounds and novous injuries; 

’Till the ficm* northern wind, with blustering blast, 

Doth blow them quite igyny, and in the ocean cast-’* » 

Kaekv Qckknk, Hookah, c. 0, st. J G. 

« 

15* sides being subjected lo the biting of gqjts, our horses 
•uni oxen suffer from the 
various species of Gad- 
iln s ( T'tbainda , Fig. 135) 
which make them the pc- 
* uliar object of attack. • 

They pierce the skin, and , 
mh k th&blood, tlieir razor- 
shaped weapons perform¬ 
ing the double office of 
making the wotmd and 
pumping out the liquid. The peculiar noise which they make, 
and which has gained them the jiame of “the breeze,” con¬ 
stitutes of it self source of fright a Ad annoy ancc.f 

IVrhaps the terror caused by the Bot-flies, or (Kstri (Fig. 
Hit)) is still more striking; it lias long been observed, for it 
is accurately described by Virgil} Each species of Oistrus 
not only selects the peculiar species of quadruped dn which it 
is parasitic, but with unfailing instinct fixes its eggs in the 
situation best adapted for the welfare of its future progeny.§ 
Thus, the species which attacks the ox deposit* its eggs on 
the back of the animal, and these, when hatched, produce the 

* Travel.- by Edward Daniel Clarke, LL.D. 2i! edition, page 3H7- 
t Westwood, page 53W. 

J Georgies, Book III- 

$ Brace v Clarke in Trans. Liuiueau Soeiet>. # 

N 
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Fig. 136. 
(Esthus. 


Fig. 137. 
Larva. 


tumours known among the 
country people by the name 
of “wurblcs;” while one de¬ 
voted to the horse fixes them 
on the parts most liable to be 
licked by the* animal. They 
are thus taken intothestomach, 
and there they remain at a tem- 
, pera'nire of one hundred de¬ 
grees, on til they attain their full size as the larva; so well 
known by the name of “hots” {Fig. i 37)- 

I3ut it would be unjust to allow the reader to leave the 
Dipterous insects without bringing some of the tribes before 
hipp. in. their hours of enjoyment. Every person is familiar 
with the appea”ance of that large-winged, long-bodied insect, 
known as the “ Harry Long Legsthe largest species we 
have of the The members of this family and those 

which are spoken of as “ Midges” (Cufy:ida>) have long been 
noted for their aerial dances. Every one has observed how 
they come forth in the sunshine, how they sometimes keep 
pace with the traveller as he journeys along,* and how even 
in winter they occasionally present themselves in multitudes. 
Some instances are recorded of their appearing in such num¬ 
bers as to excite surprise and even alarm. Thus, Jta Phil. 
Trans. 1767, it is stated that in 1736 the common gnat 
{Culexpipiens) rose in the air,, from Salisbury Cathedral in 
(•oleums so resembling smoke, that many people thought the 
cathedral was on fire. In Norwich, in 1813, a similar alarm 
was created. At Oxford, in 1766, “a little bcfi/le sunset, 
six columns of them were observed to aseenddrom the houghs 
of‘$u apple-tree; some iu a pcipcudicular, and others in an 
oblique direction, to the height of fifty or sixty feet.” 

For some successive evenings towards the middle of June, 

1842, a phenomenon similar to that last mentioned, was ob¬ 
served by us in the vicinity of Belfast. “ The insects appeared 
in columns above the trees, the shade of colour varying according 


* This lircmnstancv lias liccn Ihus noticed by Wordsworth:— 

“ Across a bare, wide common I was toiling, 

With languid feet, which by the slippery ground 
Were baffled nor could my weak arm disperse 
The hosts of insects gathering round my face, 

And over with me as 1 paced along The Kxci usroN. 
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to the greater or less density of the mass, from tfiat of light 
vapour to black smoke, the columns not only diff&ing in this re¬ 
spect from each other, but each column tHing frequently different 
in different parts. They might have been mistaken for dark 
smoke-wreaths Jbut for their general ifrnfonnity of breadth, 
and for a graceful and easy undulation, similar to that of the 
tail of a boy’s kite, when some height and tolerably steely. 
The individual insects flew about in each column in a colifused 
and whirling multitude, without presenting in their mazy 
dance any of those regular figures which gnats frequently 
e xhibit over pools of water, wlilo the motion of their wings 
filled the air with a peculiar and not unmelodious humming 
noise. The columns Vose perpendicularly to the height of from 
JO to GO feet, and in some instances to the height of 80 figet. 
'! Vy were equally abundant over trees of cvqry kind, as ash, 
beech, birch, poplar, &i\; and so numerous wore these dis¬ 
tinct columns, that so many as from 2QQ i to ‘\JJQ were visible 
at the, same time. As each column was every instant"under¬ 
going a change in density of colour, diameter, elevation, or 
form, the phenomenon was one of exceeding interest, especially 
as connected with the living myriads which, in thero aerial 
gambols, gave expression'to theft enjoyment.” 

If wo a*k* why (lo they thus associate together? by what 
principle are they impelled to congregate in this ever-varying 
dauce? wo are unable to give any reply to the question more 
just, nr more philosophical, than that suggested by the Poet:— 

* Nor wanting here, to entertain the thought, 

tmatures that in communities exist. 

Loss aslnight seem for general guartlianship. 

Or through dependence upon mutual aid, 

Than by participation of delight t 

And a strict fellowship of love combined; 

What oilier spirit can it be that prompts 
TIk gilded Summer-flies to mix and weave 
Their sports together in the solar beam, 

Or in the gloom of twilight hum their joy?’-— Wordsworth 
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* APTERA.* 

Under this 'term jiumcrous insects, and tribes allied to 
insects, have, since the time of Aristotle, <been artificially 
grouped together, the common bond of union being their 
agreement in the negative character derived from the absence 
of wings. The Linnsean order Aptfra is subdivided by 
modern entomologists into four orders. 

I. Myiiiapoda.j - Insects which are possessed of numerous 
feet, such as the Centipede and the Millepede, belong to this 
order. The centipede ( Scolopendra , Fig f 138) is carnivorous 



Fig. 138.— Scjolopebdka. 


in its habits, and infuses a poisonous secretion into the wound 
inflicted by its mandibles. Some of the foreigfl species of 
centipede arc above a foot in length, and proportionately formi¬ 
dable. The, millepede ( Julus , Fig. 139) feeds principally on 
decaying vegetable matter, and -is frequently found under the 
hark of trees, coiled up like the mainspring ot* a watch. 



'• II. Thysanouua (fringed-tail). In this order there is great 
" diversity of structure; but the peculiarity whence the name 
of the order is« derived will be understood by reference to 


* Without wings. The Crustacea and Arachnida , which now 
ituto distinct classes, were formerly included in this order. 
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Fig. 140, representing an insect which frequents dlteny places, 
and is allied, in its structure, to that found in sugar ( Lepisma ). 
The name Podura, meaning literally a “ leg in the tail,” was 
bestowed by Linnaeus on those which have* the tail forked 




rig. 14 I - — PODLHA ( M lUNIKIKD 



rig. 142. — The roMMun Loum; 

(MAGNIFIED;, WITH THK ROOK 
• rig. HO. THE NATURAL SIZE VNP M At!- 
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(Fig. J 41). It is kept bent underneath the body when not 
in use; when unbent it acts as a spring, qpd lias given origin 
to their English name of u Spring-tails.”* Some species: 
abound on pools, leaping even on the surface of the water; 
others may be found under stones or beneath decaying leaves. 

HI. Pakasita. — 1 The Louse (Fig. 142) and its allies— 
insects parasitic on man and the lower animals—form the 
numerous but unpopular genera comprised in the present order. 

4 A I’hjkt, bv Robert Templeton, Kstp on the Irish species of .spring- 
tailed insects, is published in the Transactions of the Entomological 
Society, vol. i. 
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^ J?ig. 143. 
a (magnified). 



IV. Suctokia.— These insects may be 
represented by the common flea (Pvlex irri¬ 
tants, Fig. 143). The mouth of the flea 
is formed for suction, and the hind legs 
for .jumping. The length of its leap 
has been measured, and found to be two 
hundred timej that of its body—an extra¬ 
ordinary instance of. muscular power. 


ARACHNIDA—SPIDERS, &c. 



M|f. 144. — Myuai<k. 


The present class includes Mites, Scorpions; and >spidorr«. 
iThey exhibit a more concentrated state of the nervous system 
man insects; they ^lo not undergo similar transformations; 
phd in the larger tribes •there is a higher condition of the 
respiratory system; for they breathe not by air tubes, but b\ 
“air sacs, or lungs. 1 ’* They differ from true insects also, iu 
their having four pair instead of three pair of legs. 

The eyes vary in number and position, but arc never com¬ 
pound. Spiders have the sense of hearing, but neither the 
organ nor its situation is known: the same maybe said of 
the sense of smell. 


¥ Owen, pagoa 2.10, 251, 257, 2tiO. 
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All Spiders secrete a poisonous fluid, which i8„no doubt, 
formidable and even fatal to insects, but produces but little 
effect on the human frame. The poison is conveyed through 
a perforated fang in the mandibles. In the Scow>ion (Fig. 145), 


9 



Fig. 14-"). Scout 1 ion. 


on the contrary, it is lodged in tlic extr<*mity, of the slender 
flexible tail, and the wound is inflicted by the recurved* sting 
Iiv which the tail is terminated. 

Spiders have another secretion, still better known; — that 
which iurnirihes*the material of which their threads aty com¬ 
posed. The little teats, Arlicnce" the threads proceed, are at 
tlr* hinder extremity of the body, and are four, six, or eight 
in number. Each of these is eoni]*>se<l of orifices so fine, that 
Leeuwenhoek and other eminent microscopic observers have 
regarded a Spinor’s thread, even when so line that it is almost 
imperceptible to our senses, not as a single line, but as a rope 
composed of at least four thousand strands. From Mr. 
Pilaekwall’s observations, thertf is 9 reason to think that this 
estimate is tocf high, and that the totaPnumher of tin* papilhi\ 
whence the lines proceed, does not greatly exceed a thousand; 
yet, even admitting this to he the case,.our wonder at the 
complex structure of a spider’s thnfad is scarcely, lessened.* 

That any creatnre could he found to fabricate a net, not less 
ingenious than that of the fisherman, for the capture of its 
prey; that it should fix it in the right place, and then patiently 
await the result, is a proceeding so strange, that if we did not 
mjc it done daily before our eyes by the common House-spider 
and Garden-spider, it would seem wonderful f but how much 
is our wonder increased when we think of the complex fabric 


* Trans. Lhmiran Society, vol. xyi. page 220. 
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of each single thread, and then' of the mathematical precision 
and rapidity with which, in certain cases, the net itself is 
constructed; and to add to all this, as an example of the 
wonders which the most common things exhibit when carefully 
examined, the net of the Garden-spider consists of two dis¬ 
tinct kinds of silk. The threads forming the concentric circles 
are^eomposed of a silk much inOre elastic than that of the 
rays; *and are studded over with minutcoglobules of a viscid 
gum, sufficiently adhesive to retailr” any unwary fly which 
comes in contact with it. A net of average dimensions is 
estimated, by Mr.'Rlackwall, to contain 87,360 of these glo¬ 
bules, and a large net of fonrteen or sixteen inches in diameter, 
120,000; and yet such a net will be completed by one species 
(jEpeirfi apoclisa ) in about forty minutes, on an average, 
if no interruption occur.* Ifi ordinary circumstances, the 
threads lose their viscidity hy exposure to the air, ^and 
require to liavj jt Renewed every twenty-four hours. Any 
observe!', by scattering a little fine dust over the web, 
may satisfy himself that it is retained only on the circles 
where the minute globules are placed, and not upon the 
radii.| If the globules are removed, both lines are uriad- 
hesive; but in other respects they*are essentially different, 
the circular lines heiri^ transparent <md highly elastic, while 
the radial lines are opaqtjc, and possess only a moderate 
degree of elasticity. The astronomer finds the opaque silk of 
the radial lines and of the ogg-beg a convenient substitute for 
platina wires in the telescopes attached to Ins instruments; 
but the silk of the circular lines being transparent, is, from 
that circumstance, unsuitable for his purpose.:); The' nets of 
some spiders are constructed under water—* the secretion 
being insoluble—and are spread out for the capture of aquatic 


insects. 



vy ■*« ^ 

A great deal of false commiseration has been bestowed upon 
a Hies which fall victims to the voracity of the spider, who 
Accordingly been regarded as Cunning and fierce, mix- 
Abhorred.” But considered aright, there is no cruelty 


* Trails. Limurau Society, vol. xvi. page 47H. 
j Kirby ami Spence, vol. i. page 419. 

J This fact has been very kindly communicated to us bv the Rev. 
I)&*Robinson, Armagh Observatory. The silk there employed is proenred 
from the egg~l>Ag8 of the common Garden Spider (Epeira Diadem//). 
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In any animal exercising, for its support, those powers with 
which it has been endowed by its Creator. It does not kill 
from wantonness but from necessity. It must kill, or it must 
cease to live. , 

Gossamer, the origin of which wag formerly conjectural, is 
now known to 6e the production of a minute spider. Spencer 
speaks of it as “ scorched dew,” and Thomson regards it as 
“the filmy threads oS t dew evaporate.” , • * 

Spiders have been JITtfled ipto families, which present $ery 
considerable differences in their modes of life. Some are 
hunters, and live by the chase;,some leap*upon their prey; 
some more deliberately move sideways or backwards, as the 
exigency requires; some fix long threads and prowl about 
them to secure their game, while others construct nets of 
various kinds in the air, or exercise their skil[ in the water. 

Npt less varied are their habitations. Perhaps the most 
remarkable is that of the Mygale ccementaria , who, having 
formed a subterranepus tube or gallery, lines it with sll^, and 
constructs a door formed of several coats of cemented earth 
and silk. “This door (Fig. 145) the ingenious artist fixes 
to tjie entrance*)f her gallery by a hinge of silk; and, as if 
acquainted with the lawsmf gravity, she invariably flies the 
hinge at thS highest side* of the openirfg, so that the door, 

whgn pushed up, shuts again 
by its own weight.” The 
part against which it closes 
with great accuracy, and the 
defences by which it is secured, ‘ 
•arc not less excellent as me¬ 
chanical contrivances. 

The female Spider is remark¬ 
able for her parental affection. 
One species ( Epeira i fasciata) 
makes an elaborate envelope for 
her eggs, attaches it to a branch 
of a high tree, and guards it 
with ceaseless vigilance. The habits of another arc thus de¬ 
scribed by Professor Henta: “ When a mother is found with 
the eocoon containing the progeny, if Lhis be forcibly torn 
from her, she turns round and grasps it with her maudibube 
(mandibles). All her limbs, one by one, may then be torn 
from her body without forcing her to abandon her hold. But 
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if, withovt mapgling the mother, the cocoon be skilfully 
removed from her, and suddenly thrown out of sight, she 
instantaneously loses all her activity, seems paralysed, and 
coils her tremulous limbs, as if mortally wounded: if the bag 
be returned, her ferocity ond strength are restored the moment 
she has any perception of its presence, and she rushes to her 
treasure to defend it to the last.” 

*vVe now close our notice of the Articulated animals. We 
have spoken of Worms, Barnaclgs, Chios, Insects, and Spiders; 
to common observers a motley and unattractive group. Y et, 
how varied in thefr structure 1, how wondrous in their habits! 
To the humble-minded and patient observer, they are sug¬ 
gestive of ideas and emotions too "multiplied and fugitive, to 
be ^embodied in words, but affording an example oi the truth 
so beautifully expressed by the poet:— 

‘‘The air in which we breathe and live. 

' Eluues our touch and sight; 

The fairest flowers their fragrance give. 

To stillness and to night: 

The softest sounds that music flings^ 

* In passing from .her heaven-plumed wings. 

Are ^rackless in their flight! 

And thus life’s sweetest bliss known 
To silent, grateful thought* alone.'*—11. Ijak’io.v 
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<) wliat an ciiilTR&Si 1 work have I in hand. 

To count the seas abundant progeny! 

Whose fruitful acodc farns passeth in land, *• 

And also those winch wflnne in the azure sky; 

And much more oath to tell the starres on hv 

i » 

Albe tho3 r otidlesse seeme In estimation. 

Then to recount the seas posterity, 

So fertile he the floudsyn generation, » 

So huge their numbers, and so ninnborleSse their nation." 

Spencer's Faery Qhekxk, l*>ok iv. canto xii. 



Vir. 147 -Lymnki’s Staoxam 

The sol£-bodied animals, to which the term " Mollvxca” is 
applied* constitute another of the primary groups of the animal 
kingdom. In them we see no longer the jointed or articulated 
structure characteristic of the crustaccj, and insects. The 
body, as the very name of the groifp implies, is soft, and it is 
devoid of the jointed legs, which, in some of tfie preceding 
tribes, were applied to such diversified uses. The nervous 
system is also different, being unsymnictrical; it consists of a 
ling surrounding the gullet, with one or two ganglions or 
knots of nervous matter connected with similar masses in 
other parts of the body. “ The blood is colourless, or not 
red,”* and the respiratory organ or gill, which i> never 


* Own. page 13. 
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wanting, presents great diversity in position and figure, and 
is, in some species, a very remarkable and attractive object. 

The Mollusca are very widely diffused, abounding not only 
in tropical and /arctic seas, but in lakes, jjpnds, and rivers. 
Some, round our coasts,* are found buried in, sand or mud; 
others construct their dwellings in indurated clay, and even 
injimestone rocks. Some specie^ (Fig. 147) delight in quiet 
sunny' nooks, on the margin of fresh-vpiter pools ; some in 
rapid and mighty rivers; and others dwell in the ocean at 
depths which have been but seldom explored by the dredge 
of the naturalist, ‘but though the greater number are aquatic, 
all arc not so. The terrestrial species, even in our own 
country, arc found in our pastures, ot<r gardens, and our 
plantations; some may be found on sandy banks, others in 
moist and shady»places; some’lurking under withered leaves, 
and others at i ariou.s heights on the trnnks of our forest trees. 



Kig. 14H.—llrocmuM. Fig. HU Voi.ijte 


The beautiful variety or form (Figs. 148, • 149, <fcc.) ob¬ 
servable in tlio shells of different species of Mollusca, has, in all 
ages, attracted attention; and the splendour of their colouring 
is not surpassed by that cf our brightest garden-flowers. In 
gome resists it is even superior, for their most delicate tints 
gpfcome hew unfading and permanent; and a peculiar structure 
of the .surface gives rise occasionally to iridescent hues. 
Amongiilfcagc tribes, shells are formed into elaborate orna¬ 
ments, and applied to numberless uses. In a part of Africa 
a species of slieli called “Cowry” is the current coin. The 
wampum belts of some oj^the North American Indians, 
whether constituting their records or presented to strangers 
when they enter into or recognise a treaty of amity, are 
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formed of sheila. “ The thin inner layers of some iarge flat 
bivalves, when polished, are used in the south of China and 
in India, instead of glass, for windows.”* Many of the do¬ 
mestic utensils of uncivilised nations are shells^ and they are 
converted into (Irinking-cups, knives*, S^oonB, fishmg-hooks, 
and even razors. In Zetland, one of our common univalve 
shells (Fusus antiquus ), suspended horizontally by a cord js 
used as a lamp, the ca^gl serving to hold the wick, and the 
cavity to contain the oif” .In former times the scallop 
(Perten maqinms, or opercularis) was worn by reiigipus pil¬ 
grims, a custom occasionally referred to by our poets. * 

Thus, Parnell says of his hermit,— 

* 

“‘He quits Ins cell, the pilgrim Btafl'hc bore, 

And lixed the scalluj ^iu his hat before.” » 

» 

Tlje difference in point of size is not less remarkable than 
that of the form and colouring. The JTridacua, or Giant 
Clamp-shell (Fiy. 1 £0) is said to attain occasionally a \geight 



Fig. J.V).—Tbidk-na.^ 

of more than 500 pounds; from which circumstance the storv 
may have originated of an oyster which furnished a dinner t<» 
a whole regiment. Let us, in imagination, contrast with this 
the microscopic chambered shells, of which Soldari collected 
the astonishing number of I0,454,f from less than an ounce 
and a half of stone found in the hills of Casciana, in Tuscany, 
“Some idea of the diminutive size of these shells may he 


* From a series of Papers on Molluscous animals# signed U. J. in 
Loudon’s Magazine ’of Natural History. They are from the pen of 
Dr. Johnston, author of the History of British Zoophytes, Sec. who ha 4 *, 
in the kindest manner, authorised us to make use of them, 
f Hr. Buckland’s Bridgewater Treatise, vol. i. page 117. 

() 1 
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formed from the circumstance, that immense numbers of them 


passed through a paper, in which holes had been pricked with 
a needle of the smallest size.” Even without going to foreign 
countries, or having recourse to the microscope, we have, on 
our own shores, examples of shells remarkable for their 
minuteness. On one occasion we gathered some handfuls of 
admail univalve 3 hell (Paludina 3 ? mraiatica. Lamarck), which 
was'lying in dark, irregular patched on the. strand, near 
Belfast. It bore considerable ^resemblance, except in size, to 
the conjinon fresh-water species {Fig. 151). The weight of 

four quills, when tilled with these shells, was 



80 grains; and, as twenty-two of the shells, 
with their contained aninlals, weighed only two 
grains, the number of shells thus enclosed was 
880. The weight of the quills and thoir con- 
«• tents, when enclosed in a letter, was less* than 
„half {in ounce.; and we. were, therefore, enabled 
to transmit 880 living animals and their habita¬ 
tions, from Belfast to Dublin, per mail, for one 


I 


penny. 

We have just used the word “ habitatiofls,” ana in 
this tight that shells should* be vie'.ral. They are not beau¬ 
tiful productions, foftned merely to please the eye; blit are 
mansions constructed by, molluscous animals for their own 
especial use £nd safety. How much is the worth of a shell 
enhanced in our eyes by this c one considen^ion! Before, it 
seemed little else than a toy, a pretty thing to look at, and 
nothing further; but now it assumes an interest in ‘our 
thoughts;—we ask, how was it fashioned? of what is it 
composed? whence were the materials derived? by what 
means was it so exquisitely coloured? by what architectural 
^kill was the edifice so contrived, that it was adapted, at all 
periods, to the progressive growth and requirements of its 
occupant ? % 

| The shelly matter is secreted by a peculiar organ, termed 
collar” in shells consisting of one piece {univalves ), such 
pi. the common snail-shell; and by the margins of the 
cloak or mantle in those of two pieces {bivalves), such as 
the oyster or tiie cockle. The shell was formerly regarded 
merely as an exudation of calcareous matter, held together by 
a kind of animal glue. But microscopic observation has 
shoVviu that it is a membrane composed of minute cells, dif- 
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feriiig in size, shape, and arrangement, in differefit families, 
and containing secreted calcareous matter. There seems reason 
to believe,“that this membrane was, at one time, a constituent 
part of the mantle of the JVfollusk ■** and Dr. Carpenter regards 
the colls as “ the real agents in the pradifction of shell, it being 
their office to secrete into their own cavities, the carbonate of 
lime supplied by the fluids of the animal.”* m ‘ 

The deposition of the colouring matter is the province of 
glamls situated on themafginjof the cloak or collar; and in 
many instances we are able to trace an agreement in fhe pat¬ 
tern or tracings on the shell, *and the Arrangement flf the 
colours in the secreting organ. Thus, in the banded snail, 
there are as many coloured spots on the edge of tlie collar as 
there are zones on the shell; and if a part of the margin,of 
the shell be cut away, the piecP reproduced isjbrown opposite 
to thy dark portion of the collar, but in other parts yellow. 

The changes of form which shells undergo, asjthey approach 
maturity, is sometimes so great, that the full-grown speed men 
is altogether different from the appearance presented by the 
same shell in its immature state. Of this the common leg-of- 
muttyuwtficll (Aforrhtm pen pelicani , 

Fiy. 152) of our shores, andthe beautiful 
tribe of Cyj >rt!as {Fig. 153) famish fami¬ 
liar examples. YVc have reason to believe 
that there is, in all cases, an effort on 
the part of the animal to accommodate 
the form of its mansion, to the changes 
in the form or dimensions of its body. 

Professor Ml wenf has stated that an 
oyster kept without food will frequently • 
expend its last energies in secreting a 
new layer, “ at a distance from the old 
internal surface of the concave valvP, 
corresponding to the diminution of 
bulk which it has experienced during 
its fast, and thus adapt its inflexible 
shrunken body.” 

It has been justly remarked, that the 



Fig. I.V2-— Ai-okhii 

outward case to its 
beauty of shells was 


* On the Microscopic Structure of Shells. Report of British Associa¬ 
tion, 1844. 

f Proceedings Zoological Society, No. liv. 
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for ages < fexerting an influence injurious to the study of 
conch ology on philosophical principles, for it fixed the attention 
of men more upon the covering than upon the humble animal 
contained witl»n. Such was not,, the spirit with which 
Aristotle regarded them? for the structure and habits of the 
creatures were the main objects of his study, while their 
rations to the other animated ^beings by which they were 
surrounded, and their own mutual affinities, were^juot for¬ 
gotten.* To conchology, as % scfei&e, Pliny added nothing 
that Aristotle did not supply; but he has furnished some 
anecdotes regardih 1 ^ its econonucal applications, and has graced 
its history with some amusing fictions. 



Fig. 153.—Cyfrjea. 


Parsing from the ancients to ,tlie distinguished .Swede, 
whose labours iu the last century have done so much for the 
advancement of natural science, we come to the system of 
Linnaeus, which was perfected in 1766. Shells were at that 
time arranged into three primary divisions, nnivalve, bivalve, 
and multivalve, according to the number of pieces of which 
the shell was composed. The animals were spoken of. as 
naked mollusca, when, like .our common slug, they were 
destitute of an external ‘shelly covering, ant? as testaceous 
mollusca (testa, a shell), when, like the garden snail, they 
were furnished with this protection. In the system of Lin¬ 
naeus, the testaceous molkisca occupy one order by themselves, 
in which thbre are four sections, multivalve, bivalve, univalves 
with a regular spire, and univalves without a regular spire. 
The naked tribes are placed in the order denominated “ mol¬ 
lusca,’’ along with worms, zoophytes, and star-fishes. 

“ In estimating,” says Dr. Johnston, “ the merits of this 
system, it is not fair to look back from our present vantage- 

* The few remarks here made on the progress of conchology, are taken 
from an article by Dr. Johnston, in Magazine of Zoology and Botany, 
vol. ii. page 238. 
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ground, and magnify its defects by a comparison with modern 
classification: we are, in candour, to place ourselves behind 
its author, and, looking forward, say how far his efforts have 
been useful or quickening.” “ The superioritjsof it lies in its 
simplicity; in thp regular subordination flf all its parts; in tiie 
admirable sagacity with which the families or genera me 
limited;” in the conciseness of the specific characters, the 
skill with which thcy^ere^chosen, and the facility with \frhicn 
species could be named. It •labours under the censure of 
having too small a regard to the animals, and to their position 
in the groups, as regulated by th(*affinities offfieir organization. 

Wc now pass on to the labours of Baron Cuvier, who, 
when scarcely nineteen years of age, went, in 1788, to reside 
some time at Caen, in Normandy. There the marine mql- 
insca attracted his attention, afld he commenced that series of 
observations on their habits, and investigations into their 
anatomical structure, which afterwards filmed J;he sure and 
enduring basis of his classification. Cuvier’s object wta not 
merely “ to give us a key to the name, but to make that key 
open, at the same time, a knowledge of the structure and 
relatn\jr“of the* creature. According to his system, the 
student, when in search off the lisftnc and place of an object, 
was obliged,*at the same time, to acquirfi a knowledge of its 
principal structural peculiarities. Qn these again, as Cuvier 
beautifully explained, all its habits in relation to food, to 
habitation, and locomotion, were made dependent. His 
division of the animal kingdom into four primary groups or 
sub-kingdoms has already been mentioned; the essential cha¬ 
racter ofHje_mollusca, as one of these groups, has also been 
stated. It rStforivod from the peculiar arrangement of the 
nervous system, eon&istiiig of some ganglions scattered, as it 
were, irregularly through the body, arid fi;om each of which 
nerves radiate to its various organs.* Their further division 
into classes is founded on characters derived from ’the organs 
of locomotion, or others not less influential. 

Since the time of Cuvier, the system which he propounded 
has been elaborately worked out in detail by succeeding 
nrttur.ili.sts, and has, from time to time, been slightly modified, 
according to the advance of knowledge ; but J iii its essential 
characteristics it remains unchanged. Dr. Johnston, in 
speaking of the effects of Cuvier’s example and views, re¬ 
marks, “they raised the character of the concliologist, and 

O ‘> 1 
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gave a mole philosophical tone to his pursuit; they originated 
a new school, with better directed zeal and a higher aim, 
and numbers became disciples when they saw that here as 
much satisfaction and profit were to be reaped as in the study 
of almost any other Claes; for it may be laid down as au 
axiom, that no branch of natural history, however apparently 
trifling, “but may be ennobled f»y the manner in which it is 
pursued; and when the student carries^nll its wonders back 
to the one Great Source, the smallest worm, and the most 
beautiful of his own species, will afford him subjects for the 
deepest contemplhifion. 1 ’ 

We now proceed to examine some of the leading divisions 
of the mollusca. The first and most obvious is into two great 
groups, one containing those which, like the common oyster, 
are destitute qf a head (Acfyhala ); and the other those 
which, like the snail, arc provided with a head, and generally 
with mouth, eyes, ajul tentacula ( Encephala ).* Each group 
is divided into three classes, the former. “ according to the 
modifications of the integument or of the gillsthe latter, 
according to those of the locomotive organs. We shall briefly 
notice the characteristics of these six classes, and (V "crate 
some‘of the best known examples of each. 

* 0 * 

The names of tin* classes i*to which the mollusca arc divided may 
be exhibited tl\us:— 

VrlilMIALA. 



with a cloak or limit. 

A' 

arm-footed., 

to 

phitc-^hapcd gill.-. 


wing-footed, 
belly-footed, 
head-footed. 


% 
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t 9 if 

Fig. K>4.—Pouophoha.* 

• 

There are some Mollusks whTch are not nak«d like the slug, 
uor^providcd with a shelly citadel like the Byster, but are 
furnished with a kind of leathery covering or .tunic, and are 
hence termed “ 'Tunicated .” They have already been casually 
mentioned in our notice of the higher organised polypes 
(page 27). to which, in certain points of structure, they pre- 
sen> j'Anisideitiblo affinity. Some of them are aggregated 
> together, and form conqiound tluimals j others are solitary, 
and *> inert, that to coirftaon observers they exhibit no indi¬ 
cations of life. The kind best known to our fishermen is a 
solitary specieAfA ncidia communis) about the size of the 
largest commop mussel, and to which, from its shape, the 
name of “ paps” is given. Jts exterior is darkish, warty, a,nd 
urtattractiJU and exhibits two orifices, from one of which the 
animal P<*i squirt water with dbnsidcrablc force. 'The internal 
structure is^xtremely beautiful and delicate. A great part 
of ir consists of a large chamber, lined with a delicate mem¬ 
brane, over which the blood-vessels ar»j widely distributed. 
The surface is abundantly covered*with vibratile cilia; and, 
as the. sea-water is freely admitted into the. cavity, the cease¬ 
less action of the cilia propels it pi currents over the surface 
of the membrane, which thus performs the office of an internal 
gill. The chamber itself is hence appropriately termed the 
''branchial sac,” Through it the nourishment of the animal 
must pass ere it can be received into the stofhach, which is at 


♦ Fig. 154.—»«, Mouth, -j, btoinach,-->, Intestine.—o. Orifice.—Common 
The arrows indicate the direction of the currents of water. »ub*#orvicnt 
tn respiration. 
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the lower«Extremity. On many occasions we have found 
specimens of a small crustacean* swimming about in the 
branchial cavity, and looked npon it as a parasite, established 
in its appropriate quarters, not as a casual occupant, destined, 
like some unfortunate Wight in the fairy tale, as food for the 
..Ogre into whose fortress it had intruded. 




otnerg'of smaller size are possessed ojp^lassy transparency, f \ 
And, when kept alive in vessels pf searwater, furnish a spec- * 
taole of govelty and interest. Some of the compound species 
.are brfthched (Fi$\ 54); and,such is their transparency, that 
Mhe movements of the internal organs can be distinctly seen. 
;This has enabled Milne Edwards f to dotuct, in these animals, 
-a Jjery singular condition of the circulating system. The 
blood actually nywes backwards and forwards, to and from 
the heart, in tb3 same vessel, which thus performs the Qjffice 
both of a vein jtnd of an artery, in the manner it was of old 
supposed to do in the human body. The young Ascidians 
are not fixed to the place of their birth, but gifted for a shoit 
period with locomotive powers, analogous to those of other 
marine animals already mentioned. * a - ^ 

Some of these compound Ascidians are found arranged in 
regular radiating patterns on the fronds of our' large sea¬ 
weeds. In such cases, tfee young, in its early state, has 
possessed a reproductive power by gemmation' or buds, analo¬ 
gous to that of the larva of the medusa alftynly mentioned 
(page 37). This fact, which has been established by Milne 
Edwards, explains the origin of the charaetcristV patten.s 
which they sometimes exhibit en rocks washed by waves, 
or on sea-weeds thrown upon the beach. Tli*Jfc singularly 
formed cre.atures ( Botrylli ) are, in their colours, gay and 
diversified, ami their general aspect is such as would be 
presented by minute but • brilliant medusae, set with great 
regularity round a common centre. 

Among the Tuuieata are some (Pyrosoma) which are found 
7n the open sea, especially in tropical climates, somethin 
Amited together in masses of more than a mile in extent, and 
| lighting up the sea by a beautiful pale greenish light, which 
l passes witii great rapidity into the other prismatic colours. 


"■ For descriptioi and (igurc, vid. Professor AIImail, in Annals 
Natural History, vol. 18. 

f Sur l<\s Ascidks composcos <l j s votes do la Mauche. 1841. 
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A remarkable circumstance regarding the repibdnction of 
some genera, is stated on the authority of Chamisao. The 
Salpce (Fig. 155) are found linked together in long chains; 



t> h 

Fig. 155. — Hu*II ORA, ONE OP THE S.VI.IM3.* 

after a time their union is dissolved, and each individual pro- 
page* ">rft solitary young one. This attains tho lull size of 
the species, and then brings ftfrth a social chain of young 
satpir;, which again give origin to solitary individuals;—“ so 
that a salpa mother,” to use Chanusso’s familiar expression, 
“is not like its daughter or its own mother, but,resembles its 
grand-daughter^find its grancVmothcr.”f 

BRACHlOP.OD A. 

These are bivalve Mollusca, and, like some of those just 
mentioned, arc destitute of the power of locomotion. They 
are attached to foreign bodies, and are furnished with two 
long ciliated arms {Fig. 156); hence the name of the class 
“ arm-footed. 11 They are found abundantly in a fossil state. 
The species now existing arc few in number, and some of them 
have been brought up, from depths of from sixty to ninety 
fathoms. Mr. O wen, in reference to this circumstance, re¬ 
marks, that both the respiration and nutrition of animals 

* fig. 155.—a. Mouth.—/, Liver, 8cc.—6, Branchial Sac.—m, Muscular bands.— 
/*, heart.— n, Nervous ganglion. 

f Stoenstrup on Alternation of Generations, page 39. 
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Fig. 15G.— Tjjiieuratui.a 

V&ITTACKA. 

existing “'under thfe‘pressure yf such a depth of sea-water. 
“ are subjects suggestive of interesting reflections, and lead 
one to contemplate, with less surprise, the great strength and 
complexity of some of the minutest parts of the frames of 
thele diminutive creatures. In*the unbroken stillness which 

f. 

must pervade Ijhose abysses, their existence must dependtupou 
their power of exciting a perpetual current around them, m 
order t* dissipate th£ water already lad op with their effete 
particles, and to bring within the reach of their prehensile 
organs tho animalcules adapted for their sustenance.”* Some 
of these animals have been taken in deep water on tfifejj*ish 
coast,‘at Cork, Youghal. Kirihale, aijd the entrance to Belfast 
Bay.t * « 1 


! . LAMELLIBRANC1I1AT 



The third and lsist class of those mollusks which are head¬ 
less, comprises those which have their gills in the form oi 


• Lectures, page 279. 

t W* Thompson, Report on tlie Invertebrate Fauna of Ireland. 

i 




. MOLLL'SCA. 


167 

membranous plates; and, as the Latin word lamella means 
a plate, the compound term above employed denotes that 
structural peculiarity by which the class is distinguished. It 
includes the oyster, the scallop, the cockle, the mussel, and 
other well-knotyn bivalves. * * 

The sexes arc distinct. The ova remain, for some time, in 
receptacles within the gills, *which are thus made to perfoyn 
the office of a marsajrial jsac; and here the young of*somc 
species, in their more advanced state, may bo observed swim¬ 
ming freely about. The young of other^jjpcbor thr^jjselves, 
after exclusion from the parent? by means of silken filaments 
which arc wanting in the mature individual, thus furnishing 
to the naturalist a bBautiful example of “ prospective design 
for the well-being of the weak and defenceless.”* , 

The mouth of the oyster is "Situated near the hinge, beneath 
a kind of hood formed by the^ edges of tin? mantle (Fig. 
159). Hut the question naturally arises, bow r 4s it supplied 
with food, the animal itself being utterly incapable c 4 any 
active exertion for that purpose? We shall answer in tjie 
words of Professor Kymer Jones. “Wonderful, indeed, is 
the <'!abJl*ate mechanism employed to effect the double purpose 
of renewing the respired jfluid, Hud feeding the helpless in¬ 
habitants M these shells? Every filament of the branchial 
fringe, examined under a powerful »microscopc, is found to be 
covered with co^less cilia in constant vibration, causing, by 
their united debris, powerful and rapid currents, which, 
.-weeping over the cutire surface of the gills, hurry towards 
tln^Bwimth;Whatever floating animalcules or nutritions particles 
may be fought within the limits ^of their action, and thus 
bring streanY* of nutritive molecules *lo the very aperture 
through which they are conveyed to the stomach, the lips and 
labial fringes acting as centinels to admit .or refuse entrance, 
as the matter supplied may be of a*wholesome or pernicious 
character.’’^ Furnished with an apparatus so effectual, we 
can imagine that these animals realise the condition described 
by the poet; and, 

-“In their pearly shells at ease, attend 

Moist nourishment.”—M ilton. 

■* 

If, however, while the oysters arc thus lying u at ease,” the 

* Owen, pages 289, 290. 
t Outline of the Animal Kingdom, page 378- 
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shadow of an approaching boat is thrown forward, so as to 
cover them, they close the valves of their shells before any 
undulation of the water can have reached them, thus showing 
they are sensible to changes of light.* 

“The principal breeding season of the .common oyster 
{Fig. 159) is in April and May, when they cast forth their 


t. 

m r ' jl f **' 



• 4 

young in little masses like drops of grease, i<\ -med of several 
united together by an adhesive fluid, upon rocks, stones, or 
other hard substances that happen to be near; aid to tlftjsc 
the spats , as they arc ternfcd by fishermen, jw'incdiatelj 
adhere, soon forming "a thin shelly covering."" Very com¬ 
monly they adhere to adnlt shells, and thus are formed the 
large masses termed banks. Their growth is very rapid. 
Jn three months they are*• larger than a shilling: and, at the 
end of the first year, they have a diameter of two inches.’’^ 
Shakespeare has said, “ honesty dwells like a miser in a 
loor-honse, as your pearl in yonr foul oyster;” and the con- 

* Owen, page 285. 

t Fig. 159.— v, Or.e of the valves of the shell.— v'. Hinge m. One of the 

lobes of the mantle.— m', Portion of the other lobe folded back_r, Adductor 

muscle.— hr, Branchia, or gills.— b. Mouth.— t, TentaculaLiver.—?, Intes¬ 
tine.— a. Orifice.— h, heart. 

CatpenWs Zoology, vol. ii. page 398. 
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miction of the oyster with the pearl is one of the •interesting 
circumstances connected with its history. Moore, with his 
usual felicity, has referred to the Eastern fable of 


—.-“That rain from the ak£, 

"'That turns into pearls as it foils in the sea.” 


The real facts, as at preSent known, arc scarcely less won¬ 
derful. The shell is pierced 6y some worm, and the oyster 
deposits the “nacre,” or mother-of-pearl,*in the peV&rated 
part; or grains of sand or gravel gain admission into the sub¬ 
stance. of the mantlfi, and become encrusted by a similar 
deposit. This would appear to be, in many instances, the 
origin of the pearls, so highly prized and ^still so eagefly 
sought for. The Romans were extravagantly % fond of these 
ornaments, which they ranked next to the diamond, and 
are. said to have given almost incredible pni&s for* them. 
“.I ulius Caesar presented Servilia, the mother of M. Brutus*with 

a pearl worth £48,417 10.s.; aftd 
Cleopatra, at a feast with Antony, 
of which Pliny lias given a long 
j and interesting account, swallowed 
one dissolved in vinegar of the 
value o? £80,729 3/s. 4<2.” Such 
statements are generally regarded 
by naturalists of the present day 
with distrust, as exaggerated or 
erroneous. 

The -shell (A vicula nmrgaritacea. 
Fig. 160) from which the. greater 
number of pearls and the largest 
quantity of mother-of-pearl is obtained; is not au oyster 
strictly so called, but belongs to an allied genus. It is not 
our intention to enter into any history of the pearl fisheries 
of Ceylon or the. Persian Clulf, which annually give employ-} 
ment to some hundreds of boats and many thousand menJ 
But we would mention, that a very exaggerated idea prevails 
as to the length of time a pearl-diver is in the, habit of staying 
under water. The usual period is stated by Captain Kteuart 
to be on the Aripo banks, 53 to 57 seconds; when paid 

l* 



160.— Pearl Oyster. 
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for the eflplt they stay 84 or 87 seconds.* The depth is com¬ 
monly from four and a half to eight fathoms. The entire 
amount of revenue derived from the pearl fisheries of Ceylon, 
from March, 1828, to May, 1837, amounted, according to the 
same'authorityf to £827,131, but has decreased very con¬ 
siderably since that time. 

The large scallop, or, as it is called in the North of Ireland, 
tllfc clam-shell” ( PecLen. mavimus), is ggid to have the power 
of moving rapidly through the water by striking the valves 
of the shell together, and thus propelling itself in the contrary 
direction. Thougtfwe have, /m many occasions, dredger! up 
the animal, we have not had the good fortune to witness this 
procedure. «* 

The common mussel ( 'Mytilu w edulis) enjoys no such power 
of locomotion, typing moored torits “bed” by the silken cable 
which it constructs for the purpose. This bytmus, or, tft use 
a more common term, this beard, of the mussel, has been 
employed to assist in giving additional strength to works of 
human construction. At the town of Biddeford, iu Devon¬ 
shire, there is a long bridge of twenty-four arches across the 
Towridge river, near its junction with the* Taw. *At this 
bridge? the tide flows so rapidly, that it cannot be kept in re¬ 
pair by mortar. The corporation, Etherefore, kelp boats in 
employ to bring mussels tq it, and the interstices of the bridge 
are filled by haud with these mussels. It is ^supported front 
being driven away by the tide entirely by tfh^.stvong threads 
these mussels fix to the stone-work; and by an act, or grant, 
it is a crime liable to transportation for any person to romwc 
these mussels, unless in the presence and by the V'.csent of 
the corporative trustees f ' 

The Pinna, a bivalve already mentioned (page 84), excels 
any other in the quantity and fineness of its silk, “which has 
been woven into some articles of dress, that in early times 
were so highly prized as to lie worn only by emperors and 
kings.” At Taranto, in Italy, it is still mixed with about one 
thin! of real silk, and made into gloves, caps, stockings, &c. 


* Pearl Fisheries of Covlon, by Janies Steuart, Master Attendant nr 
Colombo, and former]v Inspector of Pearl Banks—Printed at Ceylon, 
1843. 

t Daniel's Itnra.I Snorts, vol. ii. page4*0. 

dp 



MGLLUSCA. 


171 


of a beautiful brownish colour, valued as objects curiosity, 
but too expensive for general use, the price of a pair of gloves 
on the spot being about six shillings, and that of a pair of 
stockings eleven.* 

Hut all the bivalves of this class qresiot destitute of organs 
specially adapted for locomotion. The “foot” of the common 
cockle is an example of the contrary. By means of this 
instrument, the animal can, with ease, bury itself in tht> stffld. 
In some of those bivalves’the creature excavates its dwelling 
iu mud, and furnished with a tubular apparatus, thus keeps 
up its communication with thc # water abo?i?, and feels ao want 
of either respiration or nourishment. The foot, in its struc¬ 
ture, “ almost exactly resembles the tongue of a quadruped, 
being entirely made up of layers of muscles crossing each 
other at various angles; the.*xtemal layers being circulaf or 
oblique in their disposition, while the internal ^strata arc dis¬ 
posed longitudinally. 

Perhaps this is the place where we*may best direct the 
attention of the reader to the vast importance of the marine 
Mollusca of our coast, as im article of food. "As suhh they 
Jiud their way into the dwellings of the rich, and are prized 
us a cheap and wholesome article of diet in the cabins *of the 
poo' - . Jf h were possible to obtain from each locality some 
tabular returns of tlie number of persons employed iu col¬ 
lecting “ shell-fish,” to use the common appellation, and of 
the average weight which cqch individual procured, we doubt 
not that the result would be so great as to excite astonish¬ 
ment. While residing, in July, 1837, near the town of Larne, 
County-Antrim, we endeavoured to form some calculation of 
the quantity.,of the common limpet taken from the rocks about 
that part of the coast, and used as food, aud had reason to 
believe that the weight of the boiled “ fish ” was above eleven 
tons.f The weight, as carried from theloeach, was, however, 
much greater, as there is to be added that of the shell, anti 
of a small quantity of sea-water which it contained. Whelks 
or periwinkles (Turbo littorens, Linn.) were also collected at| 
the same time: and thus made the probable weight of these twd| 
kinds of shell-fish as taken from one locality, in a single season, 

• 

* Dr. Johnston. Mag. Nat. Hist, vol iii. page 257. 

f Jones's Outline, page 381. 

t Vicl. paper “on the Common Limpet as an Article of Fcwd.**' 
Annals Nat HUl. vol. iii. June, 1800. 
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not less th#1l forty tons. This most, however, be greater than 
the average of ordinary seasons, when causes connected with 
the scarcity or high price of provisions, which then prevailed, 
are not in operation. But after every such allowance has 
been made, the quantity ured as food is very considerable. This 
is attested in other localities round the coast, by the large 
heaps of shells which may be scen t abont the dwellings of the 
luffhblcr classes. ^ 

The entrance to the Bay of f Belfast, and the loughs of 
Strangford and Carlingford, furnish a valuable supply of 
oystersfwhich arc f fctmvcycd for sale to considerable distances. 
The Carrickfergus oysters are large in size, and so much in 
demand, that their price in the Belfast •market is generally 
from twelve to fifteen shillings per hundred of 120 oysters. 
It is occasionally J20*.; and we hafu known one instance in which 
so mnch as 30#. was paid. The price of the pearl oysters, * 
when landed on the pencil at Condatehy, varies from 14*. to 
£6 pqj-thousand; so that the best edible oysters arc sold in 
these countries at more than the pearl oysters at Ceylon. 

It is interesting to the botanist, in passing over moor, and 
mountain, and valley, to observe the kind of plants vAicli arc 
found la each of these situates, and which could not thrive, 
or perhaps could not live, if removed to any of the others. 
A similar pleasure awaits tbo zoologist, who, in his progress 
round the co^st, notes how the species of fiarine animals, 
which arc abundant in one distrirt, have disappeared as the 
coast changes its character, and have their place supplied by 
species altogether different, but suited to the nature of *he 
locality where they are found. •Thus the coast both^to the 
north and to the south of Belfast Bay, is rocky, ^uid limpets 
are, accordingly, plentiful. Within the bay, and opposite to 
the village of HtfJywood,f arc extensive, mud banks, which, 

\ w JStcuart on the pearl fisheries at Ceylon. 

t An old inhabitant of that village has favoured us with the following 
j:irticularii:w a 

“ The or 17H3 was remarkable, for the great drought that 

^prevailed, aiwRShe distress consequent upon it. In the month of June or 
l July, that year, about twenty families of poor people came from the 
| interior of the. country, and encamped along the road side and on the 
I teach, a short way to the. west of Holywood. They remained there 
fjtbout five weeks, during which they subsisted partly on such vegetable 
1 food as they were able to pick up about the hedgerows and fences, but 
1 principally upon the mussels which are so abundant on 4 the bank,’ about 
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towards their outer edges, are the choseu residence of millions 
of mussels, forming continuous beds, from which the peo¬ 
ple of the village procure an abundant supply, 
and where boats are sometimes filled with mussels 
for the Belfast market. By crossing the narrow 
neck of land which separates the loughs of Belfast 
and Strangford, we come at once upon a wide ex¬ 
tended beach of sand. Here the limpets have 
disappeared—the mussels abound no longer, and 
their place is more thau # supplied by multitudes 
of the common cockle, which alike furnish food 
and occupation. 

Among the Mollusks of the present class are 
those which possess the art of boring into hard sub¬ 
stances, and living in the excavation thus formed. 

We have dug out of indurated clay, so hard as to 
make our progress in it a work of labour, per¬ 
forating bivalves of two genera (Photos and 
Vetter tipis). Some even bore into the solid lime¬ 
stone lvck, and the piers and breakwater at 
Plymouth, which are forced of 'this material, bear 
evidence of their powers. Perhaps none of those 
animals is so noted for its ravage?, as the. Teredo 
(Fig. lfil), which Linnaeus emphatically termed 
“calumitas naHum.” “They are now common 
iu all the seas of Europe; and, being gifted with 
the nower .of perforating wood, they have done, 
aud continue to do, extensive mischief to ships, 
piers, aud al 1 submarine wooden uuildings. The 
soundest and hardest oak cannot resist them; hut 
in the course of four or five years they will so 
drill it as to render its removal necessary, as has 
happened in the dockyard of Plymouth. In the 
year 1731 and 1732, the united provinces were 
under a dreadful alarm, for it was discovered that 
these worms had made such depredations on the 
piles which support the banks of Zealand, as to 
threaten them with total destruction, and to claim tbrmo" 


half a mile distant. No instance of disease from this diet occurred; and, 
during that summer, the poorer classes in the village appeared quite a* 
healthy as in other years, though musseta fontfed the chief part of their 
food.” ’ • 
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from man what ha had wrested from the ocean. For¬ 
tunately they, a few years after, totally abandoned that 
island, from causes unknown, but suspected to he from their 
not being able to live ih that latitude when the winter was 
rather severer than usual.”* ' 

Owing to the general use of me^al sheathing, the Teredo is 
no^- nearly extinct on the British coast. ^ The last account of 
its ravages was one published in 18$4, relative to the injury 
it had caused to the piers of Poitpatrick, in AyrsHre.f 

It ig-'occasionaSf the pleading <^uty of the naturalist to 
direct attention to some of the many examples, where then; 
springs from “ partial evil, universal goock,” and perhaps the 
Teredo, notwithstanding the evidence of its destructive powers, 
might, if the wjiole truth were known, be ranked among 
the number of our benefactors. Mr. It. Ball has remarked to 
us, “ that, blit for tlie maligned Teredo, the sea would he 
so eojf<9'ed with floating logs of timber,, as to be to some 
extent uunavigable; that the rivers of warm latitudes would 
be choked up by tho accumulated driftwood at their mouths, 
and that their fertile banks would, in many teases, •he con- 
verted’into morasses.” * 

On one occasion. on«onr northern clast, a piece of the carved 
and painted woodwork of spme unfortunate vessel was flung 
up by the waves as wo strolled along the beach, and never 
shall we forget the interest wtyli which \?e examined the 
numerous perforations of the Teredo. The animals were still 
living in the galleries which they had excavated, and which 
were lined, throughout all their windings, with a smooth, 
white, shelly secretion. . While all had applied with effect the 
curions auger-shaped valves by which their perforations are 
made, none had interfered with the progress of his fellows. 
Aijfiost iu every instance, .when the borings approached too 
■Hgftheir direction had been changed, and contact thus 
MHl- It was strange to look upon this piece of drift 
■MMrthc sport of the wind and waves, and reflect upon the 
HHP^'orld of animated existence it contained, and the skill 
and perfection shown in tho structure of their sea-borne 
dwellings. « 

We now proceed to notice with equal brevity, some of the 

* Ur. Jokjj^on, in 1S2H. Mag. Nat Hist. vol. ii. page 23. 

t Wm. ®pmp»nn, HdinSHirgh New Phil. Journal. Jan. 1N35. 
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Wo now proceed to notice, with equal brevity, some of the 
best known examples of the different classes of the encephaloua 
Mollusca, or those which have a distinct head. Tlio classes, 
as already mentioned (page 102), are three in f umber. 


I.-*-L’TE UOPO DA. 





Tiik 111(lo Mtdlusks belonging to this ordtT are furnished with 
two membranous expansions, like lyis or wings (Fig. 102), 
and hence the compound term, which signifies “wing'footed,” 
points out the obvious distinguishing characteristic of the 
class. • 

There arc several genera, but the species best known (Clio 
bi»reuii.i) is about an inch in length, and so abundant in the 
Aietio seas as # nt times to colour ihs sujfacc for leagues, and 
to form an important supply of food to the great whale. Our 
knowledge of its structure is principally derived ftom the 
researches of Professor lCschricht, of popeifhageu. The head 
is furnished with six retractile appendages, which are of si 
reddish tint from the number of distinct red spots distributed 
over their surface, and amounting on each to about 3,000.* 
When examined under a high magnifying power, each of these 
spooks is found to consist of about twenty suckers, each 
mounted on a footstalk, so as to bo projected beyond the edge 
of their shealli, and applied to their prey. “Thus, to use 

* Vide Owen, page 203; Carpenter, p. 330; Jones, p. '125. 

T\\ut 1 , I 
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the words of Professor Jones, “ There will be (3,000 X 20 X 6 ) 
360,000 of these microscopic suckers upon the head of one 
Clio; an apparatus for prehension perhaps unparalleled in 
the creation .’ 5 1 


IL—GASTEilOPODA. 



"Voi.y T TK ('the animal iuj.ru ic minted in motion). 

I 

Ir we look at the common Snail, as it ciawls along, we notice 
that the ouly organ it possess*^ as a substitute fur logs is a 
broad muscular disc, funning the lower surface of tin* bodv. 

g % m 

lienee the compound term Gasteropoda (belly-footed) indicates 
the peculiarity of j,ts locomotive jstructure, and is u<ed as 
the name of the class in which a similar structure prevails 
{Figs. 147, J53, IG3> ' 

The class is extremely numerous, and is conveniently dis¬ 
tributed into orders distinguished by modifications of their 
respiratory organs.* Into any minute details of these structural 


* It may be convenient to enumerate, in one place, the. orders inlo 
Avliii.ii the class is divided, accompanied by an explanation of the, 
scientific names. 


N udibran chi at a .. 
Ii ifero bran cilia t a 
Cyclobranehiala.. 
Tcctibranehiata 

rulmonuta. 

Sen ti brano.hiata ., 
Tub uli Ignnohiata 
Pectinibran eliiata 


gills naked, 
gills inferior or lower, 
gills round the body, 
gills covered by mantle, 
breathing by lungs, 
gills with a shield, 
gills with a tube, 
gills like a comb. 


The order last mentioned its the highest in point of organisation; in 
it the sexes arc distinct. 











‘MOLLUSCA. 


177 


characteristics it is not our intention to enter; still le'ss do we 
purpose giving any enumeration of the genera into which the 
several orders are subdivided. We shall merely endeavour to 
convey some idea of the principles on wtych thfc classification 
is conducted, and relate some particufars with regard to the 
habits, structure, or uses of a few well-known species. 

In two orders the auimals^arc all marine, and are destitute* 
of any shelly covcriifg. In that to which the term Nudi- 
branchiata is applied, the gills «ire also naked or unprotected, 
and art arranged in various forms, and at^phed f o different 
parts of the bdfly. Tho animals^ire found upon the rocks and 
seaweeds on oitr shore, and floating with the foot uppermost, 
on the smobfcii sumefl of our buys; they arc 
also dredged hp from considerable depths. 

Wbfen placed In sea- water, tliey # exhibit figures • 
of great dclicdfcy, variety, and elegance, and 
with A beautiful diversity of colouring. Their 
.size is very diflfereflt,«some of our native species 
being lees than half an inch in length, while 
others measure so much as four inches.* The 
eggs of fliany ate hi the form of a delicate 
spiral ribbon-shaped coil, and are*attached to 
stones near the shores or' to corals in (loop 
sea-water, according to the luibits of tho 
species.! Some gaily-coloured members of 
this group an* .found in tho Mediterranean 
and the Indian seas, and swim with great 
rapidity. 

The common Limpet forms example of 
a Mollnsk ofra different order, in whi^h the 
gills extend like a fringe round the lower edge 
of the body, and between the body and the fpot Fig. ini.— i>i is. 

( Cf/clob ra n ch in to ). Those who see the Limpet 
only when left uncovered by the tide have no idea of the ease 
with which it can inarch about when the returning waters 
once more surround its dwelling. Its little excursions are not, 
however, “idlcsso all;” they arc undertaken for the important 

* K. Ball. Vide W. Thompson, on Mollnsca of Iceland, in Annals 
of Nat. Ilist. 1840. 

f Vide an elaborate Monograph on the British Species of Nndibranchiato 
Molluscs, by Messrs. Alder and Hancock, now in course of publication 
by the Itay Society. It is illustrated with figures of exquisite delicacy. 




178 


INTRODUCTION TO ZOOLOGY. 


object of procuring food. This consists of sea-weeds of 
different kinds, 'which it rasps down by means of a ribbon- 
slmped instrument longer than its entire body, and covered 
with minute u curved hooks. The first time we chanced to 



sec this, wo mistook it ftr some strange species of worm; but, 
on examining several jampots, the supposed worm was seen 
in all; and great was our astonishment when we discovered 
that we had, in every case, been looking at the tomjvv of tin* 
Limpet, and not at any intruder into the privacy of liis conical 
fortress. 

The shell of the Limjiet consists of one pice'*; but in the 
Chiton (. Fiy . 16(5), an allied genus found near low water 
mark, and under atones, the shell is composed of a number 
of distinct plates. Those are so arranged that the edges 
overlap -like the slates of a house, and the ligaments possess 
such flexibility, that the shell can, at the pleasure of the 
animal, bo rolled into a ball. 

That order which is characterised by having the gills 

concealed under a fold of the mantle 1 (Tcctibrrr uch iota) may 

be illustrated -bv reference to a creature not uncommon on our 

* 

shores, the Aphsia or Sea-hru’o, the Lejrns mtirmns of the 


9 Fip. 1^3.--The nninml of the Limpet, ns wn from Ik low.— r, Heart.—r, 
£c!f?t of shell.—m, MtiulK— IlrAiichin*.-/, root. 
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ancients (i'Vr/. 1G7). The first which our dredge brought up 
was placed on one of the rowing benches of the boat, and 
emitted a rich purplish fluid so copiously that it ran along the 



Fig >ia. 

hoard. Tiring transferred to a phial of sea-water, the purple 
dye was still given oil* in such abundance lhat J "Uic creature 
soon became indiscernible. Jt was not until the water was 
changed that we had the opportunity of observing the ewe 
and gra^e with which il moved about, elevating and depress¬ 
ing its mautie, altering the outline of its body, and extending 
and retracting its teiitacnla so incessantly, that an artist 
■would have found a dilUculty in catching Us characteristic 
figure. It is probable that the form of the upper pair of 
tentacula suggested the idea ol'the cars of the bare, and thus 
gave origin to»its common Itifclc. The body of this species 
(J. tlc))ilans) was marked with numerous brownish spots, of 
irregular size and form; but when the animal died and the 
liody -was placed in spirits, tlie Ijcuutiful spotted epidermis 
disappeared “off the larger portion. “This creature, it was 
once believed, held such antipathy to man that its touch 
would cause the hair to fall oil'; and k also was said to 
supply a poison, the operation of which was speedy and 
inevitable. Time has stripped this inoffensive creature of 
111 esc imaginary powers. 

Of the tribes which breathe by lungs (Pulnionata) the 
common Slugs and Snails oiler familiar examples. Even of 
these species, which arc aquatic, many conic to the surface 
for respiration, and float or move with the bSck downwards. 
kl On a Summer’s day,” says Dr. Johnston,* any one may 

* -Mag. "Nat. II i>t vol. iii. pagi- 531- 
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sec the Lymnrea and Planorbes (Figs. 147, H»B) thus 


. B 

FliJ. 1 fitf .—VUL NOli It I s. 

traversing the surface of ponds and ditches, ip an easy undu¬ 
lating line, or suspended there in luxurious repose, perhaps 

“To tii tc the frpslint'So oPhr/ivon’s breath, and feel 
Tli t light is pleasant, and the sunbeam -warm.” 

• 

The soft gWn of those. species which arc unprotected with 
Blielh might naturally ho supposed to ho* ])o.ssossed of groat 
sensibility, but such does not. appear to he tho case. “ llaron 
Fcrnssac, for examine, states that ho has seen the terrestrial 
Gasteropoda or slugs allow tlu ir skins to be .niton ty others, 
and, in spite of large wound* thus produced, show no sign of 
pain.”* They possess, in a high degree, the power of repair¬ 
ing injuries .and of reproducing last parts. Many species, in 
their young state, can suspend themselves from any object by 
means of a thread emitted for the purpose, and in some this 
thread-producing power continues during lile.f Those, who 
have not examined the internal structure of these animals may 
perhaps be surprised to learn that in eaeli there exists a small 
rudimental shell. If .we are asked “what is the use of it?” 
we can only answer, “we cannot tell;” but, in many other 
animals, wo can po : ut to a rudimental structure apparently of 
no use in the organization of a certain species, yet, in others 
with which it is nearly allied, becoming, in its full development, 
of great importance to the economy and habits of the animal. 

Thus, in the present case, though we find only a rudimental 
shell in the Slug (Lima#), we meet with a conspicuous ex¬ 
ternal covering of shell in the Sunil ( Hells:). The species 
■belonging to the latter family- (Ilcliciilce) are very numerous, 

* Quoted by Owen, page 300. 

| Jb*v. lbJ. Clarke, on the Irish species of the Genus Limax. Annuls 
Kat, Hist. vnl. jlu. page 1141. 
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no loss than forty being known in Ireland alone.* 'In a little 
’wooded glen, we have, in a couple of hours, collected more 
than a dozen of species, some of them, though minute, of 
great beauty when examined under the iyierosc»pe. The larger 
species allord j> plentiful supply of fo&d to two of our favourite 
songsters, the blackbird and the t^rpsh. Those with thin 
shells are, of course, the most in request, and arc brought ip 
some flat stone, aulV there broken to pieces. We recollect 
how tantalising, on one occasion, it seemed, when searching 
with a friend for a very elegant native sp^jjes, which is found 
in wooded districts (II. arbitstoruni), while the shells wo 
discovered were. “ few and far between,” the recent fragments 
strewed plentifully about the stones, used by the thrushes for 
their demolition, showed that the birds were much more suc¬ 
cessful in their search than tlic naturalists. • 

About the sandy slopes and hillocks which Extend for con¬ 
siderable distances along the coast, sevvral creatures of this 
family may be found; and he who examines them critically 
will notice that, although the habitat appears of the sayie 
character, species will be abundant in one locality which are 
v,anting*in auofher, aud their presence or absence docs not 
seem to depend upon any law* of geographical distribution. 
How constantly do the phenomena of nature make us hoi the 
limited extent of our knowledge, a»id say, in a manner not to 
he misunderstood, “ lie humble 1” It is a general belief that 
these little sngils are eaten* in vast numbers, by the sheep 
which graze upon tlic scanty pasturage of the sandy knolls, 
aud that they form a very fattening kind of food. 

The lldk.es arc not, howe’vVr, used only as food for birds, 
or for sheep and other quadrupeds, «ncli as the hedgehog. 
There, is a species, fonnd in the southern and midland counties 
of England, which has been considered^ a delicacy by man 
himself (II. Pomutia). “ From tb* time of the Homans, who 
fattened them as an article of food, they have been eaten by 
several European nations, dressed in various ways. Petronius 
Arbiter twice mentions them as served up at the feast of Tri- 
malchio (Nero), first fried, and again grilled on a silver gridiron. 
At one. time, ii seems, they were admitted at our own tables; 
and Lister, in his Historia Animalium Anglic?, p. Ill, tells us 
the manner in which they were cooked in his time. They are 


* "\V. Thompson, luport of British .Association, 1843. 
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boiled in spring-water, and when seasoned with oil, salt, and 
pepper, make a dainty dish.”* 

Fig. 10‘J represents a species belonging to a different order 



Fig- 1GD.— V,£RAlETUfl. 


( Tubuli r vrancliialc$)r Such shells occur in groups, and arc 
always found attached to other bodies. They bear some re¬ 
semblance to the tubes of the serpuho (iffy. 40), though the 
contained animals are widely different. 

* Of those whie^i possess comb-shaped gills ( Pcctinibranchiaia) 
the common \\£hclk, or, to use the term employed in the North 
«ff Ireland, the “ IJlickic” (JJuccijiu/n nnfhftum ) is perhaps the 
best known example. 1 Tt is carnivorous in its habits, and is 
furnished with a singular kind of proboscis, well adapted for 
boring into the shells of other Mollusks. On some parts of the 
Irish coast it is takeu in wicker baskets containing (tffal, and 
is thou extensively employed ,by the fishermen as bait.. From 
its abundance and its tize, it is very frequently uswUby children 
in the manner described in the exquisite lines of "Wordsworth:— 

-- il 1 have seen 

A curious child applying to his oar 
TJie convolutions of a smooth-lipped tluil, 

To which, in silence hushed, his very soul 
Listened intensely, and his countenance soon 
Brightened with joy ;‘fur murmuring from niLhin 
W ere heard v somftous cadences, whereby, 

To his belief, the monitor express'd 
Mysterious union wiLh its natives sea. 

Kvoil siv;h n shell the universe itself 
I» to the car of^aith, and doth impart 
Authentic tidings of invisible things; 

Of ebb and how, and over-during power; 

And central ponce subsisting at the heart 
Of endless agitation.” 

Another shell, even more plentiful on otir rocky shores, is 
the Dog-wliclk ( Purpura hipiUus). It is remarkable for 
furnishing a purplish dye, which makes an indelible marking- 
ink. This is contained in a whitish or straw-colonrcd vein, 

* Tutton’s Manual, edited by John Ed. Gray, pages 133, 13(5. 
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close to the head, and when applied to white linen when the 
sun is bright, is first green, then blue, changing to a reddish 
tint, and finally purple. It is not, however, $o be supposed 
that this fluid is identical with that •d/o for which Tyre was 
so celebrated when its “merchants -were princes, and its 
traffickers the honourable- qf the earth;” and which was re¬ 
served for the brillkyit hangings of temples, or the costly 
robes of priests and kings, iiy wliat species of shell this dye 
was produced, and how it was extracted, have been questions 
respecting which much difference of opinion has prevailed. 
Our latest information on tho 
subject is derived »froin Mr. 

Wilde,* who, when visiting tho 
ruins of Tyro, in 1838, found 
on Jlio shore “a number of 
round holes cut in tho solid 
sandstone rock, vaiying- in sizo 
from that of an ordinary metal 
pot to that of a largo boiler.” 

Within these, and on the ad¬ 
jacent beach, be found largo* 
quantities df bbolls broken, ap¬ 
parently by design, but subse¬ 
quently agglutinated together. 

Hence lie inferred, that tho 
shells had boon collected, in 
large masses, into these holes or 
mortars, to he pounded in tbo 
manner mentioned by Pliny, 
for the purpose of extracting 
the fluid which the annual con¬ 
tained. This opinion received confirmation from his finding 
that the broken shells of this conglomerate proved, on exa¬ 
mination, to be the Mu rex trunculus , one of the species from 
which the Tyrian dye is known to have been obtaiued; and, 
also, that several of tho recent shells, exactly agreeing with 
these, were found on tho adjoining beach. The genus contains 
shells of great beauty (7*77/. 170), some of whish are furnished 
with long and delicate spines. 



* Narrative of a Voyage to Madeira, Tenerifle, kc. 2d clUion, page 
378 ; and Appendix to the same work, page GJO- 
I’aiit i. '1 2 



INTRODUCTION TO ZOOLOGY. 


181 


III.—CEPHALOPODA—CUTTLE-FISHES. 



11 * « Fig. 171 .—Ca?4MA.UY. 

. * 

If wo look at a Cuttle-fish {Fig. 171), wo notice that the 
head is surrounded by a number of appendages; and this 
peculiarity is imftted in tlm term 46 Cephalopoda."* It is 
restricted to the third division of the euccpluilous Molhisca; 
to that class which is the most elevated ,m organization. Its 
superiority is manifested in the muscular, the respiratory, and 
tTfc nervous systems, and also in the existence (if n true, in¬ 
ternal skcletoiM>f a peculiar structure, the first approach towards 
the most 4 obvious characteristic of the vertebrate animals. 

Though the shell of the Pearly Nautilus (NtiutihtJ* Vovipi- 
liw 7 Jfyfc 172) is common in museums, the capture of the 



Fig. 172.—PlSAHLV NACTir.US, WITH TUB STir.LL LA in OJ'E.V, 

Fig. 172— t, Tentacula.—/, Funnel— s*, Foot,— m, Tart of nuialc.—r, Kye 
», Siphon. 

* From two Greek words, Minifying head-fret. 
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living animal ia of rare occurrence. Ono was ta*kcn, when 
floating iu the South Seas, and being presented to the Collego 
of Surgeons, London, was there dissected by Professor Owen, 
who published an elaborate memoir op its structure, and its 
relations to other families, both recent aud extinct. We learn 
from this source that it has four gills ( Tctrajtranchiatn), in 
which respect it differs ffom all other existing spcqics^f 
Cuttle-fish, that it occupies tho outer chamber of its shell, 
and that it can rise to the surface or descend at pleasure. 
Similar in structure and in powers were tb* Ammonites (Figs, 
17.‘1, 171), which at former periods of the earth’s history. 




riff. 173.- 


n,; 171. 


Ammonites. 


must have "been living in its seas, though nowjknown only as 
fossil; and ali # kc in gcncrakorganizatiou, though different in 
form, arc those large tapering chambered fossils 
( Orihoccratitef *) which, in some parts of Ireland, 
are so abundant in the limestone quarries. 

The other Cuttle-fishes (Dilfhandiiata) abound 
in all seas, and are arranged in two divisions, 
according as they have eight or ten arms. To 
the latter group belong the Loligo or Calamary 
{Fig. 171)—tho common Sepia or Cuttle-fish— 
and the Loligopsis {Fig. 175), so remarkable for 
the great length of one pair of it3 arms. All 
possess a shell or internal skeleton differing in 
form and structure in different species; all are 
furnished with a powerful horny beak forbearing 
up their prey, and with an ink-bag, from which, 
at pleasure, they can emit a fluid which darkens 
the water aud favours thoir escape from their n J7fJ 
enemies. • Biauum*' 
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To tins division belonged the Itclcmuilo (Fuj. 1 7fi), whose 
remains arc abundant in the white limestone of the County 



Antrim. The flinty conical body^wc now behold constituted 
part of the internal skeleton of the living animal.* The remains 
of a Bclcinnitc have been found in England in such a state of 
preservation as to show the head, the arms, the ink-bag, and 
the internal shell.* From a careful examination of its struc¬ 
ture, Mr. Owen is of opinion that it possessed the power of 
swimming backward and forward with great vigour and pre¬ 
cision, could rise swiftly and stealthily to infix its claws into 
the belly of a fish, and then perhaps as swiftly dart down, 
drag its prey to the bottom, and devour it. TIow strange it 
is to gaze upon that fossil entombed in masses of limestone 1 , 
and, in imagination, picture that flinty structure gifted wilh 
life, and forming part of a carnivorous animal, who, in the 
primaeval seas, ere these lands were uplicaved from the bed 
of ocean, carried on his career of rapine, the voracious de¬ 
stroyer of the weaker inhabitants of the deep! 

■i 


* Owen, pagis 337, 339. 
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lty. 177. — Aiiuonai'T, on r.UT.u NAi’TiT.rs. 

Of the eight-armed division, tlic moat interesting species 
is llio Argonaut or Taper Nautilus, regarded as giving to 
1 nan tlic first example of tlie art of navigation. It has been 
usually represented as in tlic annexed figure {Fig, 177), with 
six arms extended over the sides of its little vessel to act as 
oars, and two others upraised as sails. Such being the 
universal belief among naturalists, it is to bo expected that 
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poets would not fail to celebrate its nautical capabilities.* 
Thus, Pope bid us 

u Learn of the little Nautilus to sail, 

Spread the thfcu oar and catch the driving gale.” 

And Montgomery, in his “ pelican Island,” gives a picture so 
exquisitely finished, that even ^ho naturalist cun scarcely 
tiring himself to wish that it were different:— 

“ Light as a flake of foam upon the wind, 

Kim* l upward from the deep emerged a shell, 

Shape*!? nkc the moo^erc half her horn is fill'd 5 
Fraught with young life, it righted as it rose, 

And moved at will along the yielding water. 

The native pilot of this little baric 
, Put Out a tier of oars on either side, 

Pp^dir to the woftihg freeze a twofold sail, 

Afiu mounts up aliif glided down the billow 

, 111 Happy freedom, ji^iased ^o fool the air, 

<Jlnd waufer in the luxury of light.” 

It iij now asccrtiiincd that t|ie Nautilus never moves in the 

j w 

manner here described. The accost) though so universally 
accredited, is altogether fabulop. 3 . It proves backwards through 
the vratcr by the action of jfts arms, like other Cuttle-fish. 
It can creep along the bottom, and, like many other Mollusks, 
it can rise to the surface; but there, the arms are never em¬ 
ployed as oars. Nor are those which have the broad expauded 
membranous 1 disc ever used assails; their true function, as 
ascertained by At. Rang, and confirmed by the experiments 
of Madame Power, is the secretion of the substance of tlm 
slielL They arc stretched tensely over its surface, and, when 
accidental injuries arise, tljey deposit for its repair tlie needful 
quantity of shelly matter. To do this, and to supply what is 
wanted for the enlargement of the shell with the growtli of 
the animal, is their.appointed duty; one similar to that of the 
mantle of the bivalve shells. 

* i/yron'u well-known description Is too beautiful to be omitted!— 

“The tender Nautilus who steers hi« prow, 

The sea-bom sailor of his shell canoe, 

The ocean Mah, the fairy of the sea, 

Seems far less fragile, and, alas! more free. 

He, when tho ligh tiling-v. i ng’d tornados sweep 
The surge, is safe—his poit is in tho deep— 

And triumphs o’er the armadas of mankind, 

Which shake the world, yet crumble in the wind.” 

This Island. 
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The species of Octopus (0. vulgaris. Fig. 178) found on 
the British shores, and known as the common Foulpe, is of 
rare occurrence on the Irish coast.* Its strange figure and 
staring eyes cannot fail to excite astonishment when seen for 
the first time,'more especially when its twisting arms are 



Ficr. 17 K.—Octopus on rovin.. 

employed in tlie ac t of walking, or in that of swimming, bj 
means of the contractions pf their connecting membrane. 
These arms haVb, however, another office, for which they are 
elaborately adapted; and as the description given of them by 
Professor Jones is equally applicable to other Cephalopods, 
we shall adopt the language of thafr eloquent writer:— 

“ The feet or tontacula appended to the head arc not, how¬ 
ever, exclusively destined to effect locomotion; they are used, 
if required, as agents in seizing prc£ and bf so terrible a cha¬ 
racter, that armed with these formidable organs, the Poulpc 
becomes one of the most destructive inhabitants of the sea; 
for neither superior stvength nor activity, nor even defensive 
sirmouT, is sufficient to save its victims from the ruthless 
ferocity of such a foe. A hundred and twenty pair of suckers, 
more perfect and efficacious than the cupping-gasses of human 
contrivance, crowd the lower surface of every one of the eight 
flexible aims. If the Poulpe but touch its prey, it is enough; 

* Another species ([Eledone veniricoaa) takes its place, r.nd often its 
name.—R. Ball. 
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once a few of these tenacious suckers get firm hold, the swift¬ 
ness of the fish is unavailing, as it is soon trammelled on all 
sides by the fjnnly-holding tentacula, and dragged to the, 
mouth of its destroyer. * The shell of the lobster or crab is a 
vain protection, for the hard and crooked beak of the Ccpha- 
lopod easily breaks to pieces the frail armour.” * 

' An instance of its powers, both of attack and escape, fell 
under the observation of Mr. Broderip, of London, lie 
attempted, “ with a hand-net, to catch ail Octopus that was 
floating within siff.fi, with its Jong and flexible arms entwined 
round a fish, which it was tearing to pieces with its sharp 
hawk’s-bill. The Ccphalopod allowed ,the net to approach 
within a short distance of it before it relinquished its prey, 
when, in an instant, it relaxed its thousand suckers, exploded 
its inky ammunition, and rapidly retreated, under cover of the 
cloud which it had occasioned, by rapid and vigorous strokes 
of it,s circular web.”f 

Besides the power of thus escaping when pursued, it also 
possesses, in common with others of its class, a protection 
against being discovered, which, conjoined with tjic other, 
surpasses the cloak of darkness in the fairy tale. It can 
change its colour to that of tho adjacent objects; rn that, like 
the Ptarmigan in the snow, it becomes comparatively incon¬ 
spicuous. Mr. Owen remarks, that “ the power which the 
Cephalopoda ‘possess of changing their colour, and of har¬ 
monizing it with that of the surface on which-tliey rest, is at 
least as striking and ex ten si vo as in the Chameleon, in which 
it seems, from the latest observations, to be produced by a 
similar property and arrangement of pigmental cells.” ^ 

The prepared ink of tlic Cuttle-fish is capable of being made 
into a pigmont, and,'even after being entombed for centuries, 
preserves its powers! Dr. Buckland supplied some of this 
fossil ink to an eminent*painter, who immediately inquired 
from what colour-man such excellent sepia might be procured. 
The internal bone is used in making erasures, and is manu¬ 
factured into tho article known as “pounce” in the shops. 
The. flesh, especially that of the arms, is considered very 
nutritious. It was highly prized by tho ancients, and, though 
uot used iu tlicse countries, is still much sought for iu other 


* Outline of the Aniirril Kingdom, page 431. 
f Owen, page 34C. J Page 313. 
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parts of the world, and occasionally exposed lor sale in tlie 
market at Naples and elsewhere. Our most common species 
(Loligo vulgaris) forms the bait with which onc-lialf of the 
cod taken at Newfoundland is caught.* .During violent gales 
of wind, hundreds of tons of them arc thrown up there oil the 
beach. Other species appear elsewhere to be no less numei ous. 
Mr. Bennett t describes thent as forming a dense shoal on.the-'' 
surface of the water,* extending several hundred yards ou 
each side of the ship he was iA; and also gives an animated 
description of the flights of the flying squid* a name given to 
another species because of their manner of leaping from the 
water. # 

Stories are told of gigantic Cuttle-fish throwing their arms 
over luckless vessels, the thickness of each arm being equal 15 
that of the niizcn-mast. But it is the business # of science to 
disptfl these exaggerations, and patiently and laboriously to 
seek out the truth, hailing with joy each iftvw light*which may 
shine on the subject’of inquiry. In the College uf Surgeons, 
London, are preserved portions of the largest specimen of a 
Cuttle-fish which any of our museums contain. The carcass 
was found during Captain Cook’s first \oyago, flouting oit the 
sea, surrounded by aquatic birtfs, who were feeding on its 
remains. “ Comparing the size of this animal, from the peris 
cxistiug, with that of the smaller perfect animals, its body 
must have been at least four feet long, which, added to the 
tontacula, would make it sevAi feet in length.” J We have, 
in these countries, no positive evidence of the existence of any 
Cuttle-fish of larger dimensions, hut the general prevalence of 
such belief inclines naturalists* at present not to deny the 
possibility of their occurrence. “ 

The ova of the Cuttle-iisli are contains! in vesicles, which, 
in some cases, arc clustered together, and known as u sea- 
grapes.” On one occasion, our dnftlgc brought up a large 
mass of them, so mature that, in the act of throwing it into 
a vessel of sea-water, many of the ovisacs burst, and, to our 
astonishment, we beheld the fluid swarming with minute 
Cuttle-fish, whose dark eyes were singularly conspicuous. In 
April, IS 15, we found, on a sandy bank, in Belfast bay, a 
number of detached vesicles, which had been left uncovered 


* Dr. Jolinstim in Mag. Nat. Hist. vol. in. page 16ib 
1 Narrative of a Whaling Voyage round the Globe. London, 1810. 
f Owen, vid. Alhejunun, 18 Mb page f»7G. 
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by the retiring tide. Each had a thread-like extremity, bnrieu 
in the sand to the depth of two or three inches, and highly 
clastic. TVe have been unable to ascertain to what kind of 
Cuttle-fish tlipy belonged.* Mr. It. Ball has recorded, as 
occurring in the Iri&h ■ seas, twelve species of Cephalopoda, 
three of which were previously nndescribed. f 

The remains of animals of this,family have been found along 
with the undigested portions of the foot} of the gigantic saurian 
reptiles of remote ages; and thus, in the words of Dr. Huck- 
laud, “ the general law of nature, which bids to eat and be 
eaten in their tAVn, is shown to have been co-extcnsivc with 
animal existence on our globe; the carnivora in each period 
of the world’s history fulfilling their destined office, to check 
pxcess in the progress of life, and maintain the balance of 
creation.” < 

The brief "space devoted to the Mullusca cannot be <jloscd 
without' a<]vprting ,to their great importance in a geological 
point of view. Their shells, which, in a .fossil state, arc found 
in the secondary rocks, are different from those of any animals 
of the same tribes now existing. They may belong to the 
same families, in some cases to the same genera, but Snvariably 
the Sjtecies is c.itincf,. In tbs older tertiary rocks, we meet, for 
the first time, with shells in a fossil-state, which ale specifically 
identical with some now, living. But the number of such is 
so small, that it has been estimated at only three and a half 
per cent, of the entire. As jve approach the more recent 
strata, the number of shells of species still lining continues to 
increase, until, in those tertiary rocks which are the most 
recent, it constitutes nine-tenths of the entire number. Hence 
shells have, with great propriety, been termed “ the medals 
principally employed by Nature in recording the chronology of 
past events.” J " 

Au aid in the “detection of generic resemblances between 
different fossil shells, and also between recent and fossil, lias 

* They have so much resemblance to the ovisacs contained in the 
ovary of Rossia palpetroxa, ligurcd by Professor Owen in the appendix 
to Koss’s voyage, that we are inclined to surmise they must have been 
those of some species of the same genus—a conjecture the more probable 
ns to tliiH genus belong two species, added to our Fauna by Mr. Pall. 
Ovisacs described to 11 s as similar to what we have noticed were found 
by Miss Hall on Olontnrf strand. 

t Proceedings Royal Irish Academy, 10th Jan. 1842. 

j Lyull’s Principles of Geology, vol. i. page 283. 
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of laic been afforded by the microscopic investigation of their 
structure by Dr. Oavpontcr, an investigation which is still in 
progress. That gentleman, observes, “that marked differences 
in the structure of shell go along with marked difference in 
general characters, and that a clof?e correspondence in the 
structure of the shell may be held to indicate a tolerably dose 
natural affinity.”* And h(^enumerates certain genera “ which, 
may be at once disSnguished from each other, and from all 
other shells, by the characters, supplied by a fragment of shell 
which a pin’s head would cover.” Shcyild more extended 
observations warrant the broad inferences to which such in¬ 
quiries at present point, and be found applicable to the Crus¬ 
tacea and Echinodeihiata, no less than to the Tcstacea, how 
dear is the light which they will cast into “the palpaljjo 
obscure,” which sometimes 'baffles the meet anxious and 
persevering efforts of the geologist 1 4 

Another series of observations, of a .nature, totally nnlilce 
these, lias given additional importance to the shells of stratified 
rocks, by teaching us better to understand the circumstances 
under which they have been originally deposited.- These 
investigations v'erc carried on by Professor Edward. Forbes, | 
in the iEgean Sea, on board H. Iff. S. Beacon , Captain Graves, 
and continued for eighteen months. By means of the dredge, 
the Mollnsca and liadiata, of that lk-giou were explored, at all 
depths of water between the surface and 230 fathoms. Nearly 
700 species were thus found, <md, in different regions of depth, 
Ihcv were associated in such a manner that each of these 
regions presented its own peculiar and characteristic association 
of species, just as on lofty mountains the character of the 
vegetation changes in proportion! to the altitude. Those 
species which had the widest range of geographical distribu¬ 
tion, had also the most extensive range with regard to regions 
of depth; and some were discovered livmg, Avhich had pre¬ 
viously been known only as fossil. I loth with regard to 
vegetable and animal life, species were found to attain, at 
certain depths, a maximum size, then gradually to diminish, 
and finally to disappear, their places being supplied by similar 
forms, specifically distinct. Genera, in like manner, were 
found to be replaced by corresponding genera. So that the 

* Annuls Nat. Hist. December, 1843. 

f Report to British Association. Coik meeting, 1813. 



INTRODUCTION tO ZOOLOGY. 


JIM 

exploration of this sea exhibited, in regard to depth, a series 
of phenomena similar to what had been already observed by 
geologists with regard to successive periods of time, or to de¬ 
grees of latitude in geographical distribution-, thus showing 
that the study of the characters which Natul-o now exhibits 
furnishes the key to that series of ciphers in which she has 
“Written the history of the past. r 

It will be seen, therefore, that, in the‘study of the Teslacea, 
the naturalist rises from the* determination of species to 
inductions which t>kjad him to examine the structure, habits, 
and distribution of extensive groups; to investigate the con¬ 
ditions under which they are found to t^xist; and, uniting in 
one series the past and the present, to aim at generalizations 
.•tfdlicient to t ask, to their ijtinost capability, the, limited 
powers with ^\nd\ man, in ins present, state, ot existence, \m 
been endowed. 
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'yffimWEKIR&lIE AHmA&S. 


- u Earth in lior rich attire, 

Consummate lovely, smiled; air, water, earth, ° 

lly fowl, fish, boast, was flown, was swum, was walk'd.” 

Milton’s Paradise Lost. 


We have had our attention directed to tho three groups of 
animals termed ‘‘ Invertebrate ,’ 7 from the absence of tho 
vertebral* column; and we are now prepared to enter upon 
tlic examination of the more highly organised beings which 
constitute the fourth great division of the animal kingdom. 
These have a more complex structure and a higher intelligence; 
many of them by their great strength and vast proportions 
must excite our amazement; and in this class, after passing 
many inferior grades, wc reach to man himself, “the paragon 
of animals.” » 

The most obvious character by which the Vertebrate Ani¬ 
mals are distinguished from the lower tribes is, as tlic name 
denotes, the possession of a skull and batik-bone; or rather 
by their “having tlic brain and principal trank of the nervous 
system included in a bony articulated case, composing tlio 
skull and vertebral column. ”t There are other important 

* “ Vertebral , as consisting of segments of the skeleton, which turn one 
upon the other, and as being the centre on which the whole body can 
bend and rotate; from tlic Latin verto 7 vertere , to thm.” — Professor 
Owen's Lectures on the Vertebrate Animals . 

f Manual of British Vcrtebrato Animals. By tho Rev. Leopard 
Jenyns, M.A. 
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though lews striking characteristics. Vertebrate Animals 
possess red blood, a muscular heart, distinct senses, a mouth 
furnished with two jaws moving vertically, and limbs which, 
however modified in form, never exceed four in number. 

The skclctofi of Vertebrate Animals presents considerable 
variety, not only in its form, but in the material of which it is 
composed. Bone consists of animal matter, chiefly gelatinous, 
^hardened by a general diffusion of earthy particles. The 
proportion of the animal and of the earthy parts, or, *in 
other words, flic proportion *»>f the organic and inorganic 
matter, varies indifferent classes. “ Fisnes have the least, 
birds the largest proportion of earthy matter;” “the mam¬ 
malia, especially the active predatory species, have fiiorc 
earth, or harder hones, than reptiles.” In each class there 
are difference^, in the density of hone among its several 
members. For example, in the freshwater fishes the hones 
are lighter, and regain more animal matter, than in those 
which swim m the denser sea; and in^the dolphin, a warm¬ 
blooded marine animal, they differ little in this respect from 
those of the sea-fish,* 

The Vertebrate Animals arc distributed into four classes, 
namfely:— <• 

i 

I. Fishes. 

II. Reptiles (Tortoises, Lizards, Serpents, and Frogs). 

III. Birds. 

IV. Mammalia. (Man, Bats, Whales, and Quadrupeds). 

0 

Two of these, Fishes‘and Reptiles, are, with few excep¬ 
tions, cold-blooded^ and the remaining two, Birds and Mam¬ 
malia, are warm-blooded. 

t 

■ 

* Professor Owen’s Lectures on the Vertebrate Animals, p. 25. 
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“They that go down to the sea in aliipsfand occupy their business in 
great waters; v 

41 These men see the works of the L6rd, and his wonders in the deep.”# 

•• Psalms. 

How widely different are the ideas suggesfed by the word 
44 Fish” to tlic minds of the angler, the epicure, the fisherman, 
and the naturalist! The last is here to be our guide; and, 
according to his definition, fishes arc cold-blooded animal* 
eminently and specially adapted for living as •inhabitants ofi 
the water. The body is, in most instances, ^ovejed with! 
scales; they have fins instead of feet; •and respiration is 
carried on by gills. The young are produced from eggs* 

Distribution. —Fishes are found in rivers, lakes, and seas, 
and, according to the laws of geographical distribution, have 
certain limits withfh which they range, and beyond which they 
seldom pass. Some live habitually in temperatures far above 
that which we would have ventured to suppose. Thus, fishes 
have been observed in a hot spring At Manilla, which raises 
the thermometer to 187°, and in another in Barbary, whose 
usual temperature is 172°;* And Humboldt mentions that, 
during bis researches in tropical America, he found them 
thrown up alive from the bottom of an exploding volcano, 
along with water at that time so ho^ as to raise the thermo¬ 
meter to 210°, or within two degrees T)f the boiling point. 
An observation, made under such circumstances, does not, 
however, furnish any evidence as to the temperature of the 
water in which such fishes habitually* lived. When the vital 
actions are suspended hy excess of cold, and the fish congealed 
in a mass of ice, life does not appear to be permanently extin¬ 
guished. With the gradual thawing of the ice, all the powers 
of life return; lienee, in the northern parts of Europe, Perch 
and Eels are conveniently transported from j>ne place to 
another while in a frozen state. Even the same species seems 

• See Notes to Dr. \V. F. Kd ward’s work “On tho Influence of 
Physical Agents on Life,” 
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capable of bearing considerable extremes of heat and cold. 
The delicate-looking Gold-fish thrives and breeds to excess in 
water the temperature of which is so high as 80°, and has 
been known to be frozen into a solid body of ice, and revived 
by the gradual application of warmth.* 

Form. —The great Variety of form observable among fishes 
may be illustrated by reference to some of our most common 
* native species—the Eel, the Plaice, and the Haddock. Some 
fishes have aspects so strange and grotesque that the names 
“Fiddle-fish,” “Red-riband.” and “Hammer-head,” have 
been bestowed qij them, as indicating their resemblance to 
some well-known object. There are some which, to a certain 
extent, can vary the form of their body at pleasure. Thus 
the Diodon,t or Globe-fish (Fig. lTt)), by swallowing air. 



Fig. 179.— Glohe-iibh. 

can inflate itself like a balloon. The air passes into the first 
stomach, which occupies the lower surface of the body. This 
part, becoming the»Hghtest, is that which remains uppermost, 
and the fish floats on the surfaco with its usual position re¬ 
versed. But, while thus floating without effort, it is in the 

« 0 st perfect security from all its usual enemies; for, owing to 
e distension of the skin, the numerous spines with which it 
beset become erect, and present a bristling front on every 

* Jesse’s Second.Series of Gleanings in Natural History, 
f This fifth Belongs to a family which lias no true teeth, but in which 
the gums are covered with a substance resembling ivory. The enamel in 
,. ; jeach jaw is without any division, so that thc-fish appears to have but two 
teeth—whence its name Diodon. 
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side to all assailants.* * * § Cuvier doubts whether tho Diodon, 
when in this position, is able to swim; but Darwin’s 
observations show that it can not only move forward in a 
straight line, but that it can also turn to either side.t 

Covering. —Most fishes are covered with scales, which 
differ considerably in their shape, and ire yel so uniform in 
each particular land that they seiWe as valuable aids in the 
discrimination of species. Those along the well-marked lino, 
observable on both si<les of the body are distinguished from 
the others in shape, and each of them is found to be pierced 
with a small hole, jvhich is, in’fact, tho extremity of a tube. 
Through these orifices a mucus* or slime "ft emitted. This 
forms a coating to the body, and diminishes the friction of its 
passage through the wviter. These apertures are, in general, 
larger and more numerous about the head than over the otligr 
parts, and may be regarded as one of those*beautiful pro¬ 
vision^ of Nature which we are permitted so‘frequently to 
observe and to admire. “Whether the fish.inhabits the 
stream or the lake, .the current of the water in tho "one 
instance, or progression through it on the other, carrios this 
defensive secretion backwards, and spreads it over the whole 
surface of *tho body.”J The scales are sometimes marked 
with minuto lines, possess a varying metallic lustre, and 
exhibit a diversity of brilliant colours, which render them 
highly attractive objects, g The peet is perfectly accurate 
when he describes fishes, which, . 

-- -— SportiiTg with quick glance, 

Show to the sun their waved coats dropt with gold."— Milton. 

Thus the wide-spreading sea has in its waters tribes of beings 
fitted for that element, and scarcely, if at all, inferior in 
richness of colouring, variety of figure, or grace of move¬ 
ment, to those which are the admired denizens of the air. 

* M. Edwards' “ Elemens,” p. 305. Iftget's Bridgewater Treatise, 
p. 433. 

f Darwin’s Journal, p. 13. “ Voyages oF the Adventure and Beagle.” 

j Yarrell's History of British Fishes, p. 4. 

§ The brilliant metallic colours of the scales of fishes ore thus accounted 
for by Dr. J. L. Drummond:—“The scales of fishes are pellucid; and 
their brilliant appearance is owing to a thin film which covers the under 
side of each scale, and is entirely formed of spicula, as is Easily proved by 
scraping off a quantity of scales', and agitating them in water with a stick 
or other body, so as to detach the films. The water will then be found to 
contain thousands of moving spicula, which in tho sunshine may be dis- 
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But although we may convince ourselves of the truth of 
this remark, by an examination of those on our own shores, 
we should not limit our view to them, but extend it to those 
of other seas. There, with new forms we find new vestments. 
Thus, the Trujik-fislj* ( Ostracion, Fig. 180), and the Pipe- 

' fishes of our own 

shores [Fig. 182), in¬ 
stead of being covered 
with flexible scales, 
arc clad in a covering 
o? bony plates firmly 
united together, re- 
pig. iso.—TnoNK-visu. minding us a tesse- 

lated pavement; and if we look back to those which in remote 
e'f’as were the inhabitants of these seas, and whose remains 
are found embedded in rocks of marine formation in different 






parts of those islands, wc find numerous tribes whoso, coats 
of mail did rfot consist of bone but of enamel. 

Senses. —The senso of feeling can se&rcely be exerted in its 
fflllest extent by the bodies of fishes, rovered as they are with 
their scaly integuments. From this remark, however, we 
should except the. long cirri or feelers of certain fishes, which 
are placed about the mouth. “These appendages,” says 
Mr. Yarrcll, “arc to them delicate organs of touch, by which 
all the species provided with them are enabled to ascertain, 
to a certain extent, the qualities of the various substances 
with which they are brought in contact; ami arc analogous in 
function to the beak, with its distribution of nerves, among cer¬ 
tain wading and swimming birds which probe for food beyond 
their sight; and may be'conside.red another instance, among 
the many beautiful provisions of Nature, by which, in the case 
of fishes feeding at great depths, where light is deficient, com¬ 
pensation is made for consequent imperfect vision.”t As the 
v' 


iftttned with the utmost ease by the naked eye. The scales of the Salmon 
answer best for the purpose, as they are large and easily detached."—“ On 
Certain Appearances Observed in the Dissection of the E 3 r es of Fishes." 
—Trans. Roy. Soc. of Edinburgh. 1815. 

The slender, flat, silvery bodies, here named “spicula," are perfectly 
opaque, and murt therefore be examined under the microscope by rejectee/, 
not by transmitted light: when thus seen their brilliancy is almost too 
gpmt For the eye to sustain— Idem. 
jfe:" # M. Edwards’s “ Elemens,” p. 303—Eoget, p. 432. 

^4" British Fishes, p. 30. 
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prey of fishes is seized hy the mouth, and retained # there until 
swallowed; and as the mouth at the same time admits the 
stream of water to the gills, but little mastication can possibly 
take place; there is, consequently, but little exercise of tho 
sense of taste. Its Existence is, however, indicated in some 
species both by t^o structure of the *skm which covers the 
palate, and by the supply of nerves? 

The sense of smell would appear to bo enjoyed in great 
perfection, not only fsgm the development of the olfactory 
nefves, but also from observations respecting habits. Mr. 
Jesse states of fish*which he kept in a porq^ suitable for the 
purpose, that they preferred paste and worms that had been 
prepared by particular perfumes. 

Tlio existence of tlit sonse of hearing in fishes has been 
questioned ere now, because there is*no external organ ana» 
logous to an car. But the pleustug writer just Quoted informs 
us, that he has seen fishes suddenly move at the report of a 
gun, though it was impossible for them to»see the Hash;* aud 
we know that the Chinese summon tlieir Gold-fish to tfieir 
food by the sound of dfivhistle. The researches of the auor- 
tomist would, however, be sufficient of themselves to remove 
such a doubff, if it vferc ever seriously entertained. IIo reveals 
to us tbe existence of a special apparatus for the purpose, 
presenting great diversity iu its arrangement; and we' learn 
that in cases such as those just mentioned, the sonorous 
vibrations of the water were communicated to the organ of 

a 

hearing through the medium df the solid parts of the body. 
In many species there is a communication between the ear and 
the air-bladder; and it has hence boon ^inferred that the air- 
bladder, among other uses, serve's to.increase the intensity of 
the undulations communicated through Vater to the body of 
the fish.t With the parts of the auditory apparatus, called 
the otolites, or ear-bones, every one is familiar. 

The sense of sight exists in great perfection; but the lenses 
of the eye are modified to suit the denser medium through 
which the rays of light must pass. In general, tho eye is 
1 much rounded, and tho pupil is (urge, so as to allow the 
greatest possible quantity of light to enter. But while such 
careful arrangements are made for the sense of yision, in all 
cases where that power can be exertod, the economy of nature, 

* Gleanings in Natural History, p. 74. 
t Miiller, quoted in Owen’s Lectures, p. 211. 
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which gives nothing in vain, has withheld the gift from those 
species whose dwelling-place is such as to preclude the possi¬ 
bility of its exercise. An instance of this is supplied to ns 
from Kentucky, where there is a cavern, known because of its 
great dimensions by .the name of the Mammoth Cave.* It is 
said to extend to a distance of upwards of twenty miles, and 
has obviously been excavated by the long continued action of 
< a subterranean river. There is an expanse of this river, about 
four miles from the entrance, forming 6 a subterranean lake. 
Here the sense of sight would be useless; and it is found, 
accordingly, thal^the fishes which inhabit those gloomy waters 
are without cyes;t or, to Speak more correctly, the visual 
organs exist only in a rudimentary condition. The capture 
of these fishes is, nevertheless, difficult, because of the great 
dcutenesa of their senso*of hearing. 

The eyes qf* fishes exhibit striking peculiarities. They are 
without eyelids, properly so called;^ and as the eye is at all 
timps washed by the surrounding water, that gland which 
supplies moisture to the eye of the higher vertebrate animals 
is not required, and therefore does noTOxist. The colours of 
the eye are of great beauty, varying through various shades 
of black, blue, red, yellow,, and richest orange. 

Locomotion. —We now turn to tho consideration of the 
various structural peculiarities, by means of which fishes are 
enabled to move through tho waters with the same, or even 
greater ease', than the Hawk and the Swallow wing their course 
through the air. The first bears reference to the weight of 
the body of the fish, compared with that of the medium in 
which it lives. Tho apecific,.gravity, to use the proper term, 
is nearly the same in both; or, in other words, the weight of 

the body of tho fish is nearly the same as that of an equal 

t 

* There is a popular description of the Mammoth Cave in Chambers's 
Edinburgh Journal, 1837, vol. vi.—and again, in 1843, vol. xii. 

f W. Thompson’s Notice of the Blind Fish, Cray-fish, and insects from 
the Mammoth Cave, Kentucky. Annals of Natural History, vol. xiii. p. 
112. Borne of these blind fish are preserved in the Belfast Museum. Not 
only the fish, but the Crustacea and insects, are specifically distinct from 
those found elsewhere; and in all of them the eyes are apparently wanting, 
or greatly diminished in size. The “Blind-fish” (Amhlyopris spelmun) 
is described in fillimon's American Journal of Science, July, 1843, p. 94; 
and in Annals Nat. Hist. Oct. 1843. 

. -t The fold of the skin observed on the eyes of the Dog-fish and other 
Sharks, is not generally regarded as a true eyelid. 
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bulk of water. If the specific gravity should he increased, 
the fish would necessarily descend, without any muscular exer¬ 
tion; or, if diminished, the fish would become lighter than the 
water, and would, therefore, rise to the surface. A beautiful 
arrangement, by wliich the fish can thus rise o$ sink at plea¬ 
sure, and without exertion, is exhibited* by a singular and 
effectual piece of mechanism, provided apparently for this 
purpose. It is a membraneous bag, placed at the lower side 
of the spinal column, apd known as the “ swim-bladder ,T or 
“ air-bladder.” In the Cod-fish it iB the port which is called 
the ‘ * sound. ’ ’ It differs much in form, and fj^netimes consists 
of two or more membraneous hags, with small connecting 
apertures, or with the divisions quite distinct, or with pro¬ 
longations from the sides or ends.* But whatever be the 
form, the principal use seems to be the same—namely, that of 
enabling the fish to regulate thd* specific gravity of its body. 

Professor Owen regards it as the representative in fishes 
of the true lung of the air-breathing vertebrate animals. 
It is brought, as we lmvo seen(p. 217), into connexion with 
the chamber or labyrinth of the organ of hearing; and in a 
few fishes,'such as the Gurnard, it is subservient to the pro¬ 
duction of ^braids,* which aro caused by the air passing from 
the air-bladder, by means of an* air-duct, into the gullet 
{(Esophagus). It appears also to act, in some cases, as a 
safety-valve against high-pressure, Ivhen the fish sinks to 
great depths, and to a limited extent as a protection against 
the too sudden expansion of th*e gas, whon the fish rises to 
the surface, t 

When we begin to examine to what extent this mechanism 
prevails among fishes, we find if is Jiy no moans universal. 
It is not observed in the Plaice, the Ttirbot, the Sole, and 
other flat-fishes; and as these different species live near the 
bottom of the water, we are at first inclined to say it is not 
given to them for that reason, but tllat it is given to those 
which are in the habit of rising and sinking. A little further 
examination, however, shows that wo are mistaken. Eels, 
which live near the ground, have the swimming bladder well 
developed; while the Red Mullet, which has no swimming 

• Lectures, p. 227. * 

1 The gns in the air-bladder is fonnd to consist of nitrogen and oxygen, 
the constituents of atmospheric air, in varying proportions, No hydrogen 
has ever been detected.—Owen’s Lectures, p. 277. 
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biadder, seem&, in its habits, to be similar to fishes which are 
thus provided. Nay, of the two species of Mackerel found on 
the British coasts, both of which swim nearflhe surface, and 
with apparently the some ease and swiftness, the one has a 
swim-bladder pad the other has not.* 

The external organs- of motion act in a manner more easily 
understood. They consist of the tail and fins. We use the 
,ward “tail” as expressing not only the lower extremity of 
. the body, hut also the fin by which the body is terminated, 
appropriately called the “caudal fin” (Latin, cauda, a tail). 
This is the most efficient organ in progression. It actB upon 
the water somewhat like the oar of the boatman, when he 
propels his little craft by that alternate movement of the 
oar which is called “ sculling.” Thb tail-placed vertically 
in fishes,' but horizontally in whaleB—is a very powerful 
instrument of^ motion. To its movement a great part of the 
muscul%r poVer of the fish can be applied; and tha great 
flexibility of .the skwleton largely adds to the effect. The fins 
an'the upper and lower sides of the body bear tbeir part in 
tike exertion, or unite with those nearer the head in retarding, 
stopping, or changing the direction of the movement. The 
annexed figure of the Perch (Fig. 181) exhibits the fins, and 
also tho spiny processes by which they are supported. 



Pig. 18 L—* Skeleton of the Perch. 


The fins upon the back of the fish are naturally termed the 
4< dorsal fins (dorsum, the back), and if there be more than 

i 


* Yaireirs British Pishes, yoL i. p. 99. 
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one, that nearest the head is distinguished as “ the first 
dorsal.” Those near the gills, on what might b% called the 
shoulders of the fish, are the ** pectoral,”* * * § and the pair 
nearest to them, but on the lower surface of the body, are of 
course the “ ventral. ”t Thus the fins, in all cases, are 
named from the j>art of the body to whifch the^ are attached. 

We had last summer, 1846, an opportunity of observing 
the capability of the fins and tail, in enabling a fish to 
achieve a movement <jf a very unusual kind. We had thken 
iir a towing-net one of the Pipe-fishes (Syngnathus acn $— 
Fig. 182), which ^ad been shimming near the surface, and 
had placed it in a basin of s$u-water.f **One of the long¬ 



bodied Crustacea, which are abundant during fine weather, and 
had been captured at the same time, was placed in the same 
vessel. It was i\ species of Gurtimarvs^ and about an inch 
in length. The (iammarus would seem to have got tired of 


* Latin, pecturalis , of or befan£i^\o Ifte efieat- 
f Venter , vmtris, the belly. Tbfe fti w fini between the tail and the 
vent are called the “ atiaL’" . 

X Among the pleasant cfirumstances eonftbeted Vftft the preparation of 
this little book* t reckon the kindness with which* ihv efforts have been 
encouraged and assisted. AtnOng those to fchom my mriigations are thus 
due, I must make especial mention of Mr. Y&rtefi and Mr. Van Voorst, 
by whose liberality I have been per¬ 
mitted to copy some of the beau¬ 
tiful illustrations of the “ British 
Fishes.” They are the figures 
numbered 182, 183, 191, 194 

195, 204_R. P. 

§ Its appearance will be best 
understood by the annexed figure 
of Gammcrrits focvxtu. 
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swimming, and, for a resting-place, it fixed itself on die back 
of the Pipfe-fish, close to the tail. The fish had not been a 
consenting party to this arrangement, and soon evinced its 
dissatisfaction, by lashing the tail with great violence on each 
side, to dislodge the intruder. He, however, kept his hold; 
and so soon as 1 the fftsli»ceased for- a few seconds, he crept a 
little further up on the bock, as if aware that the velocity of 
movement was less near the centre of the circle. The fish 
'lashfid the water again with great violence, but without any 
good result; and so soon as it stopped, the Gammarus crept 
up a little nearer to the head.' The Gamjparus seemed to be 
the marine prototype of the jj)d Man of the Mountain, whose 
pertinacity in retaining his place on- the back of Siubad the 
Sailor is a portion of that lore of oun boyhood that is never 
afterwards forgotten. The Pipe-fish then changed its tactics. 
Instead of lashing with its tail, it gave to its whole body the 
kind of movdinent it might have had if fixed on a Lilliputian 
spit, and in. the act @f being roasted. The body was made to 
revdive round and round on its longitudinal axis; but the 
Gammarus still held on, and, at each interval of rest, made 
a few steps further in advance. This was more than once 
repeated, until, pitying the poor Pipe-fish, we removed the 
cause of its annoyance to another vessel. # 

In the Flying-fish (Fig. 183, Exoccetus volitans), more 



rig. 183 .—Flyimg-fibh. 


than one species of which have been taken off the British 
coasts, the pectoral fins are extremely large, and remind ns of 
Things. But in reality the fins never act as wings; nor can 
these fish, with correctness, be said to fly. They have the 
power of springing out of tho water with such force, that 
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Capt. Hall has seen them pass over a space of 200 yards* 
but they cannot alter the direction of their courfte, and the 
expanded fins, when in the air, serve only to make the descent 
more gradual.* 

Respiration. —The heart of fishes is composed of two 
cavities only. It receives the blood khich 5 has circulated 
through the system, and propels it* to the gillB. These are 
the great organs for respiration, and in the greater number of 
fishes are arranged in, the form of arches on each side of the 
hinder part of the head. The water is taken in at the mouth, 
and passes out between these arches, where the venous blood 
in the gills is purified by the aiy, diffused through the water. 
The delicate membrane by which the minute ramifications of 
the blood-vessels are supported, forms no obstacle to the free 
action of the water on the impure or carbonated blood. Th,e 
details connected with the circulation will he more easily 
understood by an examination of the annexed figure (184) 
than by any formal description. The trpe caupe.ol’ death in 
a fish kept out of water is an interesting question, which 
appears to have been satisfactorily answered by M. Fleurens, 
a French physiologist. Though the gill-cover be raised and 
shut alternately,!, the gills themselves are not separated. 
Their fine filaments rapidly dry 1 and cohere together. 'The 
blood can no’ longer circulate through them, and hence it is 
not affected by the vivifying influence of the oxygen of the 
air. “ The situation of the fish is similar to that of an air- 
breathing animal enclosed in & vacuum, and death by suffoca¬ 
tion is the consequence. ”+ The gills vary considerably in 
form and arrangement. Some are convoluted, some are in 
little tufts, some are enclosed imeavitids, with circular orifices, 
and others furnished with gill-covbrs .composed of distinct 
hones, to which certain fixed names are appropriated. 

Food.— Some fishes live upon niarinq vegetables. The 
species of one genus (Scarus) are known to browse upon the liv¬ 
ing polypes which build up the coral reefs; and as the polypes 
retreat, when touched, into the star-shaped cavities of their 
support, these fishes are furnished with a dental apparatus 

* Fragments of Voyage* and Travels. Second series, vol. i. p. 220. 
A more recent writer asserts that the tins are used as wings; vide Note 
in Edinburgh Phil. New Journal, April, 1847, p. 384, from Gardner's 
Travels in Brazil. 

t Ynrrell, vol. i. p. G7. Owen, p. 60. 
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ttUfficieiitly powerful to reduce it to a pulp. To sdme the 
d'e&d animil body seornfc to be hot less acceptable thah the 
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Fig. 184. —Circulating Apparatus op Fish. 


living. Stfth-lSshes, Crustacea, and such molluBca as are hot 
too bulky or too well defended, constitute a large portion of 
vthe.food of many fishes; and to this must he added the young 
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and weaker animals of their own class. On© of our justly 
popular poets has said:— 

^ Even tiger fell, and sullen bear, 

Their likeness and their lineage spare; 

Man only mars kind Nature’s pjan, , 

And turns the fierce pursuit'on man." 

*PwOkeuy, canto iii. stanza 1. 

Such a remark is aHqgcthcr inapplicable to the voracious 
tribes of which we at present treat, and we. would refer to it 
hero only to show how much more completely “ kind Nature’s 
plan” is carried out by the present arrangement. As if is, 
“ the multitudinous seas” are peopled with their finny tribes; 
and we cannot doubt that the exercise of their various powers 
in the pursuit of proy, the escape from danger, and all ole 3 
that is essential to their well-being, is fraught with happiness. 
They have no apprehension of death; and when''it does come 
by the jaws of a more powerful assailant, the pain is brief and 
transient. The pleasure has extended throughout the duration 
of life; the final pang endures but for a moment. Great, 
therefore, in the aggregate, is tho amount of happiness secured 
under these wise »nd bountiful dispensations of Providence. 
Did fishes not constitute the fo6d of fishes, how few com¬ 
paratively could exist! The naturalist consequently beholds, 
in all the havoc and destruction of lifj by carnivorous animals, 
a merciful dispensation, and is prepared to give his assent to 
the reflections of fhe poet:— 

“ Harsh seems the ordinance, that life by life 
Should be sustained; and vet when all must dir, 

And be like water spilt upon the ground, 

Which none can gather up, the spefediest fate, 

Though violent nnd terrible, is best. „ 

•1 

u ’Twas wisdom, mercy, goodness,, that ordained 
Life in such infinite profusion.—Death 
So sure, so prompt, so multiform." 

Montgomery's u Pelican Island.” 

To those who have never considered the omnivorous appe¬ 
tite of fishes, the examination of the stomach of a few of 
those which are most commonly used as food, will furnish very 
sufficient evidence of tlicir habits. Perhaps tho fact cannot 
be better exemplified than by quoting a passage from a 



226 * INTRODUCTION TO ZOOLOGY. 

lecturo deljyered by Dr. Houston of Dublin, before the Royal 
Zoological Society of that city:— 

“ This preparation (for the fidelity of which, I can vouch, 
as it belongs to the Museum of the Royal College of Surgeons, 
and which may be taken as a fair average specimen of a fish’s 
breakfast party, captured at an early hour, of the morning) 
will serve as an illustration of the voraciousness of their habits. 
Hero is the skeleton of a Frog-fish, two-and-a-half feet in 
length, in the stomach of which is the okeleton of a Cod-fish, 
two feet long; in whose stomach again are contained the 
skeletons of two Whitings of the ordinary »ize; in the stomach 
of each Whiting there lay numerous half-digested little fishes, 
which were too small and broken down to admit of preserva¬ 
tion. The Frog-fish,' with all these contents, was taken last 
summer by the fishermen, and offered for sale in the market, 
as an article oV food, without' any reference at all to the size 
of its stomach, which to them is an every-day appearance.”* 
Teeth. -*-From considering the food of fishes, we naturally 
turn to the means by which that food is taken. Here wo 
perceive at once that we have got into a new country, and 
that the tribes by which it is peopled secure their prey by 
modes very different from those which Vo haVe hitherto 
witnessed. In some of the lower tribes, the section of parts 
adjoining to the mouth caused currents in the water, and thus 
supplied tho animal with' food. Tho suckers of tho Star-fish 
and the Sea-urchin held fast the prey on which tho creatures 
fed. The lower jaws of the carnivorous beetles maintained 
their hold while the upper jaws performed their office of 
laceration. The larger crustacca had feet which did tho 
same duty. The Cuttle-@sh, by means of its suckers, rendered 
escape impossible, anti held its struggling captive firm as in a 
vice, while its pantt-like beak tore it to pieces. But fishes 
arc destitute of all these appliances. The teeth must seize 
tho prey, and must retain the struggling and slippery victim 
until swallowed; and admirably are they fitted for tho per¬ 
formance of their appointed functions; so much so, indeed, 
.that the anatomist finds difficulty in obtaining the command 
fctlf language sufficiently varied to portray the singular diversity 
and beauty v^iich they exhibit. “ The teeth of fishes, in fact, 
in whatever delation they arc considered—whether iu regard 

* Saunders’s News-Letter. 
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to number, form, substance, structure, situation, or mode of 
attachment—offer more various and striking modifications than 
do those of any other class of animals.”* 

The teeth of somo fishes, as the truo Red Mullet, are so 
fine and close set, that they may bo felt rather than seen, 
and have been compared to plush or wclVot. ‘Others, a little 
coarser, resemble the hairs of a fine brush; when stronger, 
they are like stiff bristles; and somo are bent like hooks and 
barbed. Some of thoge in the Tike arc shaped like the canine 
tefeth of carnivorous quadrupeds; and some molar teeth are 
elliptical, oblong, Ejguare, or triangular. To such teeth, those 
of the Sharks {Fig. 185, 186) shaped obviously for piercing, 
cutting, and holding, offer an interesting contrast. 

Fig. 185. Fig. 186* „ 


» 



Tkkth of Shark ( Notidanus.) Terth of Shark ( Odantaspu.) 

• • 


Nor*is the # variety in point numbers less than that of 
form. The Lancelot, the Sturgeon, and the Pipe-fish are 
without teeth. The Wolf-fish, on flic contrary, lias a mouth 
so paved with tcctli that it breaks shells to pieces, and lives 
on the contained animals, separating the one from the other 
* bo effectually* that the food, without further preparation, is 
ready to he consigned to the stomach. “ In all fishes the 
teeth arc shed and renewed, not onpe only, as in mammalia, 
but frequently, during the whole eoursd of their lives.”t 

At the hack part of the mouth, the upper end of the gullet 
((esophagus) is expanded and forms a cavity known as the 
pharynx. In many species of fisA this is furnished with 
teeth, and it becomes an interesting question—what can be 
tlicir uso in such a situation? A recently swallowed fish, 
taken from the stomach of a Tike, may show marks of the 

* Owen’s Odontography, page 1. It is from this nplpndid work and 
the more recent Lectures of the same eminent author, that our information 
respecting the teeth is derived. 

t Yarrcll. 
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largo canino tooth, but has obviously not undergone any 
further subdivision. It has now been ascertained that the 
coarser portions of the food, from time to time, return into 
the oesophagus, and are brought within the sphere of the 
teeth with which the pharynx is furnished; and, after being 
there carded aiid coifimlnutod, are again swallowed. In the 
Carp, the Tench, the Eel, the Pike, and many other fishes, 
we have thus an action analogous to that of rumination in 
the Cattle of our pastures.* 

Reproduction. — -A few fishes are produced alive—as, for 
example, the young of the Viviparous JBlenny; but such 
instances are rarrf, and, as a* general rule, it may be stated 
that fishes are produced from eggs deposited by the female 
and fertilized by the male. The lobes ‘containing the ova are 
tyofle to which we are accustomed to give the name of “ pea” 
or “ roe,” amUihe corresponding but softer lobes in the male 
fish, are thosf which are equally well known as tlio “jnilt.” 
It has beep found ]*y experiment, that when tlio spawn of 
botlf sexes has been taken from dead fishes, and mixed 
together, the ova, placed under water and kept in a proper 
situation, will produce young. This fact may serve, as 
Mr. Yarrell remarks, to explain how it is that ponds in the 
Easf Indies, which have become perfectly dry and the mud 
bard, have been found after the rainy season with fishes in 
them, although there did not exist any apparent means by 
which fisli CQuld he admitted. The. impregnated ova of the 
fish of one rainy season continue unhatched in the mud while 
the pond is dried up; hut then vitality remains unimpaired,* 
and the young are produced under the influence of eircum- 
stances favourable to their development when the rainy season 
lms again arrived. We can thus explain, by the operation of 
natural causes, what was regarded as a puzzling phenomenon, 
for the solution af o which many hypotheses have been framed, 
alike destitute of any solid foundation. 

Distribution. —The researches of naturalists have shown 

e lt certain fishes are not merely limited in their range, 
cording to the laws of geographical distribution, but also 
vc certain depths to which they are in a great degree 
restricted. Hence, some aro most usually found at or near the 
surface; somS are ground-feeders, and arc taken at consider- 
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able depths; and some occupy various intermediate stations. 
When we reflect on the great amount of animal life which 
the ocean in its several zones of depth must thus support, 
and consider that by far the greater number of young Ashes 
never attain maturity, but form the appointed food of their 
more powerful neighbours, it is obvious that the young fry- 
must be produced in numbers sufficient to bear this ceaseless 
destruction, and yet to have among them a sufficient number 
of individuals which $gcapo these perils to attain a ce'rtam 
degree of maturity, and, by the deposition of their ova, prevent 
the species from perishing. And accordingly we find here, as 
in every other department of nature, that Jib who framed the 
mighty scale of created beings has so arranged the living 
mechanism, that the*continual production is equal to the 
continual waste. The number of ova which some of our 
native fishes produce is so very astonishing that it would be 
regarded with doubt, except on the most Unimpeachable 
testimony. So many as 280,000 lmva beon .taken from a 
Perch of only half a pound weight. Mr. W. Thompson found 
101,5)35 ova in a Lump-sucker (Clyopterus lumpus) of fifteen 
inches in length,* and the Cod-fish is said to produce several 
millions. • • 

In general, with the deposition of the spawn the care of 
the parents for their future offspring terminates; but this is 
not invariably the case. The statement of Aristotle that 
there was a fish ( Pliycis ) in the Mediterranean which makes 
a nest and deposits its spavfn therein has been confirmed; 
and Olivi adds, that the male guards the female during the 
act of oviposition, and the young fry during their development. 
Dr. Hancock has observed similar Jiahits in some Demerara 
fishes called “ Hassars.” Both male ■and female remain by 
the side of the nest till the spawn is hashed, with as much 
solicitude as a hen guards her eggs; an<l they courageously 
attack any assailant. Hence the* negroes frequently take 
them by putting their hands into the water close to the Best; 
on agitating which, the male Hassar springs furiously at 
them, and is thus captured. ”t 

But we need not go so far as the West Indies, to find 

* Annals Nat. Hist. vol. iii. p. 44. * 

f Quoted in Owen’s Lectures. A nest of the Htusar , with the spawn 
and the parent fish, is in the Museum of the Royal College of Surgeons, 
London. 
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examples of fishes constructing nests, and evincing a remark¬ 
able degree of care and anxiety for tlieir young. The obser¬ 
vations of Mr. Couch prove, that, on our own shores, “ nests 
are built, in which the ova are deposited, and over which the 
adult fish will watch till the young make tlieir escape.” On 
one occasion tfiis gentlfeman visited daily fw three weeks a 
nest of tho Fiftcen-spined jJcickle-back (Oasterosteus spinachta), 
formed of sea-weed and the common coralline, and invariably 
found it guarded; nor would the old fish quit its post so long 
as he remained.* 

Means of escape, defence, and attack?. —In some tribes 
safety is to some r cxtont scoured by the colour of the skin 
being inconspicuous. It was an old belief, when tho real 
fructification of the ferns was unknowft, that the possession 
of the seed gave supernatural powers of concealment; and 
hence Sliakospfcare says;—“ We have got the fern-seed; we 
walk invisible.” Without possessing the fem-soed, there arc 
certain fishes r that enjoy, to some extent, tho gift which it 
was'supposed to bestow; and such fishes are living in great 
abundance on our own shores. 1 allude to some of the most 
common flat-fishes. Let any one try to sec them as they lie 
upon the bottom, and he will he convinced It is nbt an easy 
matter. When in motion they arc of course (letccted, and 
occasionally tho white side of the body shows for an instant 
as they glide along; but 1 as soon as they stop, and by tho 
action of thcrfins have settled down into the sand, they are so 
similar in colour to the surfaco h on which they rest that they 
escape detection, unless the eye has watched tho movement. 
All parts of the beach, arc not, however, of the same material, 
and therefore arc not of ( the ’'same colour; but, whatever it 
may be, tho upper suvface of the fish exhibits a correspon¬ 
dence which is very npmarkable. We havo soeu it of a uniform 
dark tint, similar V) that of the muddy bottom on which the 
fish had been found; while on others it was of a mottled or 
pepper-and-salt colour, like tho gravel of the little bay in 
which it had been captured. 

^The Flying-fish springing into the air when pursued by the 
njjitq is an example of a different mode by which danger is 
j t B fe ded. Others, however, do not content thomselves with 

* * Notes on the Nidific&tion of Fishes, by R. Q. Couch, Esq. published 

tfl 11 The Zoologist,” vol. ii. p. 795. 1844. ' 
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concealment or escape, but wield with energy their peculiar 
weapons of defence. The Skate has a tail armed with sharp 
spines: the point of the nose and the base of the tail arc bent 
towards each other, and the tail when lashed about in all 
directions, is capable of inflicting severe wounds. The Weever 
(Trachinus draqp) is furnished with «pihes oft the gill-cover 
and on the first dorsal fin, which have the power of inflicting 
severe wounds, and even of imparting a venomous secretion. 
This power, which l]?** been questioned by modern writers, 
w'as well known to the ancients, though they attributed 
venomous powers to some species which are certainly 
harmless.* .. ** 

‘ Gruel spines 

Defend some fifties, as the Goby, fond 

Of sands and rocks, the Scorpion, Swallows fleet, 

Dragons and Dog-fish, from their prickly mail 
Well named the spinous. These in punctures sharp, 

• A fatal poison from their spines inject.” —Ossian. % 

Pennant says that lie has scon the lessor WcCver direct its 
blows with as much judgment as a fighting cock. 

The Picked or Spincd Dog-fish (Acanthias vulgaris) is dis- 
tinguislied # from all other Sharks by a single spine placed in 
front of each of its two dorsal jins. “ This fish,” says Mr. 
Yarrell, “ bonds itself into the form of a bow, for the purpose 
of using its-spines, and by a sudden motion causes them to 
spring asunder in opposite directions; and so accurately is 
this intention effected, that if a finger be placed on its head, 
it will strike it without piercing its own skin.” 

These spines are perfectly developed in the young fish prior 
to birth, and Mr. Dali has matfe known to us a beautiful pro¬ 
vision by which they are prevented at that time from lacerating 
the mother. They are each “ covered at the point with a 
small knob of cartilage, fastened by strap?of the same material, 
passing down one on each side of the thro elides of each spine, 
in such a manner as evidently to become easily detached at 
birth, thus allowing the little animal (liko the goddess of 
classic fable) to commence life effectively armed.”t \ 

* Dr. G. J. Allman, Annals Nat. Hist. vol. vi. p. 161. He had suffered " 
acute pain from a wound inflicted by the spine attached to the gill-cover } 
of the Weever. * 

f Proceedings of the Royal Irish Academy, 27th April, 1846. Mr. 
Rail exhibited at the name time two perfectly formed young, which he hgd 
taken from the mother on the i»0th of the preceding November. 
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The common Sticklc-baek* (Gasterosteus, Vig* 187) of our 




Pig. IBS*—Saw-fish. 


Fig. 187. —Stxckle-back. 

streams* seems to he provided witli a weapon. 
Which to its opponents would prove no less 
formidable. At the lower surface of the 
body, it has a stiff, sharp spine, which can 
Ire erected at pleasure, and so firmly that 
it may be said, in military phrase, to “fix 
bayonets.”+ The Stickle-back is an irritable 
and^pugnacious little fellow; and with this 
bayonet of his has beer* seen to rip up the 
holly of an unfortunate antagonist, so that 
he sank to the bottom and died of his 
wound. ■ 

An active species of Shark has the teeth 
within its mouth small and obtuse, aiul 
wholly inadequate to destroy the prey on 
which it subsists; hut this deficiency is 
compensated by a singular and formidable 
weapon, with strong lateral teeth with 
which the front of the head is provided. 
Its saW-likf edge has gained for its owner 
the appropriate name of Saw-fish [Pristis, 

Fig? 188 ). 

The Sword-fish (Xiphias gladius) lias 
occasionally been taken upon the British 
coasts, and is furnished with a weapon, 
more formidable than perhaps any other 
species. Daniel, in his “Rural Sports,” 
states that a man while bathing in the 
Severn, was struck by, and actually received 
his death-wound from a Sword-fish. The 


** iQslled Sprittle- bag in tlie North of Ireland— Finkeen in the South. 
Drummonds Letters to a Young Naturalist. 
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elongated upper jaw (Fig. 189) forms the sword, which is fre¬ 
quently found three or four feet in length. The fisli occasionally 
attains a length of more than twelve feet, and a weight of more 
than four hundred pounds. It is said to entertain great hostility 
to the whale; and some of them will join in stabbing it below, 
while the Fox-sharks will fling themselves several yards into 
the air, and descend upon the hack of their unhappy victim. 
It is a commonly received notion, that it is in consequence of 
mistaking the hull of a ship at sea for a whale that the Sword¬ 
fish occasionally thrusts his sword-like beak into the vessel.* 



• Figr. 180 .—Sword-fish. • 

The force with which this is done must be very* considerable; 
many museums confain planks thus pierced either by the 
Sword-fish or others nearly allied to it. A portion of its 
sword, about nine inches in length and two inches diameter, 
was sent to the Belfast Museum g t taken from the Kuphomia, 
a vessel which had become leaky on her passage to Brazil. 
It lmd been driven not only through the copper sheathing, 
but also through nine inches of tho solid timbers. Other 
instances arc recorded of veqpcln having suddenly sprung a 
leak, and being with difficulty got into port, tho Sword-fish 
having been the origin of the calamity. 



Fig. 100. —Electric Silfrits. 

"But a still more, remarkable mode of defence is exercised by 
some species of fish, in tlio power they possess of giving a 
severe electric shock. One of these is the electric Sutirus or 
Malepterurus of the Nile (Fig. 190 ), a fish to which the 

* Yarrell, p. 145. 

| Thompson, in Annals of Natural History, vol adii. p. 235. 


234 


V. 


INTRODUCTION 1 TO ZOOLOGY. 


Arabs givo r a name signifying thunder .* Anotbor is the 
Torpedo or Electric Ray. of our own shores (Fig. 191); and 

a third is the Gymnotus or Electric Eel of 
the South American rivers, whose shock is 
^sufficiently powerful to stun and even destroy 
horses. " Humboldt gives & most graphic 
picture of ^lie scene attending their capture; 
the livid yellow Eels swimming near the 
surface and pursuing their enemies, the groups 
of Indians surrounding the pond, and the 
liqrscs with their manes Srect and eyeballs 
wild with paift* and fright, striving to escape 
from the electric storm which they had 
roused, and driven back by the shouts and 
f> s . ini—TonpKno. long whips of the excited Indians. 

Vitality.— There are some'fishes which die almost imme¬ 
diately when taken out of the water, and others which exhibit 
symptoms of life aft<A- a lapse of several hours. In reference 
to this subject Mr. Yarrell remarks “ that those fish that swim 
near the surfaco of the water have a high standard of 
respiration, a low degree of muscular irritability, great necessity 
for tweygen, die soon—almost immediately—when* taken out 
of the water, and have flosli prone to rapid decomposition. 
On tho contrary, those fish that live near the bottom of the 
water have a low standarfl of respiration, a high degree of 
muscular irritability, and less necessity for oxygen; they 
sustain life long after they are taken out of the water, and 
their flesh remains good for several days.”! The phenomena 
connected with this law are highly interesting, and excite the 
attention of the most incurious. Mackerel are so perishable 
that they are permitted to be cried through London for sale 
upon the Sunday. ' ‘Herrings die so instantaneously on their 
removal from the water, that the Baying “dead as a herring,” 
has become proverbial. 'Perch, on the contrary, live for some 
hours:—“ They arc constantly exhibited in the markets of 
Catholic countries, and, if not sold, arc taken back to tho 
ponds from which they were removed in the morning, to be 
reproduced another day.’ ’ J The Anglesey Morris, a small 
fish of rare occurrence, has been known to survive after being 

* Milne Edwards’ “ Elemens,” p. 28}.. 

Yarrell, vol. i. p. 3. 

Idem, vol. i. p. 22. 
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wrapped in brown paper, and carried for three t hours in a 
person’s pocket.* The Carp is so exceedingly tenacious of 
life, that it is a common practice in Holland to keep it alive 
for three weeks or a month, placed in wet moss, and in a net 
kept in a cool place. A little water is occasionally thrown 
over the net, and the fish are fed with bread steeped in milk. 

Errors and Traditions.— To tfhose who now enter on the 
study of fishes, with access to the stores of knowledge pccu- 
mulated'hy earlier labourers, and haring for their guidance 
the light reflected from’.other departments of science, the 
ideas with which ssme species of fish hc^e been associated 
cannot but seem strange, incongruous, and unreasonable. 
But this assumption of superiority is one that a wider range 
of study assuredly dikpols; and it teaches us, at the same 
time, to hold our own views with humility, seeing how great 
were the errors of inquirers who were certainly not less able 
nor less intelligent. The subject is one to which w<& can only 
advert, yet it cannot but prove instructive. 

The Mackerel Midge, one of the most diminutive of our native 
fishes (Motdla glauca), is only about an inch and a quarter 
in length. “ This seems,” says Mr. Couch, “to be one of tho 
species spoken of by the older naturalists under the nanje of 
apua, and. wlych, from their minute size, and tho multitudes 
iu which they sometimes appeared, they judged to be produced 
by spontaneous generation from thfe froth of the sea, or the 
putrefaction of marine substanccs.”t The notions with 
respect to the origin of Eels were not less fanciful. Aristotle 
believed that they sprang from mud; Pliny, from fragments 
which were separated from their bodies by rubbing against 
rocks; others supposed that they proceeded from the carcasses 
of animals; Ilolmont believed that they came from May-dew, 
and might be obtained from the following*process:—“Cut up 
two tufts covered with May-dew, and lay one upon the other, 
the grassy sides inwards, and thus ekpo.se them to tho heat of 
the sun; in a few hours there will spring from them an infinite 
quantity of Eels. ” Horse-hair, from the tail of a stallion, when 
deposited in water, was formerly believed to be a never-failing 
source of a supply of young Eels. J Tho ear-bones of tho Maigre 
(Sciccna aquila), a fish which attains the length of five or six 

* Loudon’s Mag. Nat. Ilist. vol. vi. p. 380. 

■ Vide Yarrcll, vol. ii. p. 193. 

; Idem, vol, ii. p. 239. 
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feet, and has boon occasionally taken on the British shores, wore 
supposed to possess medicinal virtues. “According to Belou, 
they were called cholic-stones, and were worn on the neck, 
mounted in gold, to secure the possessor against this painful 
malady: to he quite effectual, it was pretended that the wearer 
must have received tlidm as a gift—if they had l)een purchased, 
they had neither their preventative nor curative power.” 

The Opah, or King-fish (Lampris guttatus ), a beautiful 
specie a of rare occurence in the Brj^sh seas, is by the 
Chinese termed Tai, and is esteemed as the peculiar emblem 
of happiness, because it is sacred to Jebis pr Neptune. The 
John Dory (Zeus jtiber. Fig. Hi 1) belongs to the same family, 



c Fig. 101.— John Dory. 


and contends with "the Haddock (Morrhua atglajinus) for the 
honour of hearing the marks of St. Peter’s fingers—each being 
supposed to have been the fish out of whose mouth the Apostle 
took the tribute money, leaving on its sides, in proof of the 
identity, the marks of his finger and thumb. 

In many of the ports of the Mediterranean, the Dory is 
hence called “ St. Peter’s Fish.”* The fishermen of the 

; Adriatic term it il Janitor e, “the gatekeeper,” a word which 

V. 

y. • Cuvier et Valenciennes. Histoire Natarelle des Poissons, vol. x. p. 6. 
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may have given origin to tlio English name; or it may have 
been derived from the French doree or jetune ddree, having 
reference to its peculiar golden colour. 

We might greatly enlarge theso notices of traditionary lore, 
as applicable to fishes, but shall merely mention one other 
example. The Remora (Echeneis remora, t ig* 192) is re- 



_ Fig. 192 —-Rrxoim. 

Cn 

markable for an adhesive or sucking disc, which covers the 
upper part of the hen/J, and enables it to adhere to the body 
of another fish, or to the bottom of a vessel. But so great 
were its fabulous powers, that it was said to he able suddenly 
to arrest a vessel, oven in her most rapid eour&e. 

Classification'. — To Cuvier we are indebted" for that 
classification of fishes which is most generally adopted- It 
is founded upon the nature of the skeleton, and on the struc¬ 
ture and position of the fins. 1 

The following table exhibits Cuvier’s arrangement:— 

OSSEOUS WISHES, 

on THOSE WITH THE SKELETON OF BONE. 

I. A c ANTtiOTT kkygii, or fish os with spiny rays in the fins. Exam¬ 
ples—Perch, Gurnard. This group is not subdivided excgpt into families, 
gen cm, and species. • 

Malacopterypii ; or fishes with flexible fin-rays. Tins group is divided 
into the three following orders:— 

IT. Malacoptkiiyoii Abhomistales, with tlic ventral fins beneath the 
abdomen. Examples—Pike, Salmon,' Herring. 

III. Mat.,. Suii-iuiact hales, ventral finl beneath the pectoral* Exam¬ 
ples—Cod, Whiting, Ling. 

IV. Mal. Aroints, ventral fins absent. Examples—Eel, Conger Eel. 

V. Lorii obranchit, the gills arranged in tufts.* Example—Pipe-fish* 

VI. Plectocnatiii, jaws as if soldered together. Examples—Globe- 
fish, Trunk-fish. 

CARTILAGINOUS, 

OR THOSE WITII THE SKELETON OF CARTILAGE. 

VII. Sturioner.—S turgeons.—Bran chi® pectinated (comb-shaped), 
free, with one large aperture. 

VIII. Plagiostomi. — Sharks and Rays.—Branchiae pectinated, fixed; 
gill apertures distinct and transverse. 

IX. Cyclostomi Lampreys.—Branchisc purse-shaped, fixed; gill • 

apertures distinct and circular. 
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In some fishes, as the Skate and the Shark, the skeleton is 
cartilaginous, or composed of gristle, being so far analogous to 
the skeleton of the young of the mammalia before the earthy 
particles which convert the cartilage into bone have been 
deposited. In others, as the Perch, the Trout, and the Cod, 
the skeleton is forme'd of bone. This points out an obvious 
division of fishes into two primary groups—the cartilaginous 
and the bony. The latter admit with facility of further 
division. If wo examine the Perch and the Trout, we find 
the bones of the same material, and the gills formed after the 
same model. The hack in each is surmounted by two fins, 
but the resemblance ceases •when wo como to examine the 


structure of these organs. In the Perch, the first of these 

* dorsal fins, or that 

• which is next to the 

V\\\\\V\\ * hoad, is composed of 

\. \\\ stiff spines united 

by a membrane, as 

«shown in the annexed 

figure (Fvj. 193), or 

'MAM in that of tho entiro 

fislt ( Ftg . 181); 

Fig. 193. Doksal while ^ the Trout 

the corresponding fin is formed of soft flexible rays, dividing 
into branches. A difference of the samo kind is observable in 


Fig. 193.— Dorsal Fiia 


tlie anterior er front portion of some of the other fins: the tail 
fin consists in both cases of the "most flexible rays. This dif¬ 
ference in the dorsal fin (Latin, dorsum , the back) may seem 
a verv trivial matter; hut it enables the naturalist to divide 
the osseous or bony fishps into two orders—those with tho 
fins partly of hard : pr fcpiny rays {Acanthoptmjgii ), and those 
with the fins entirely of soft rays ( Malacopterygii ).* Those 
orders are again subdivided, according to tho presence or 
absence of certain fins—^tlie difference in their relative posi¬ 
tions—the variety in the structure of the gills and gill-covers, 
an<I other details of secondary importance. By these cha¬ 
racteristic distinctions the icthyologist, or in other words the 
naturalist who makes fishes his peculiar Btudy, arranges them 
in groups, distinguished as orders, families, and genera. 


'^Jliese scientific terras are both derived /rom Greek words, signifying, 
Via throne case, fins of sharp or spinous rays, and in the other, fins soft or 
flexible rays. 
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From the peculiar structure of the skeleton, these form an 
interesting group, hofrling a place between the Cuttle-fish, in 
which there is but the rudiment of a skeleton, and the osseous 
fishes, in which the vertebrate^, structured this class of ani¬ 
mals reaches its full development. Among them there is 
great diversity. One little fisb, of raro occurence, the 
Lancelot (Amphioxus lanceolatus), which is not much more 
than an inch in length, has no skeleton, properly so called, 
hut flicrcly a membraneous thread; in the*Lamprey the 
divisions of the vertebra arc marked, so that^tlie^ resemble 
beads placed on a gtring; in the Shark and the Sturgeon, 
the divisions of the vertebras are complete. 

Petromyzid^:.* —The family of the Lampreys (Fig. 194) 


• t 



Fig. 194.—H IYER LtafP%EY. 


comprises the Lancelet, the fish just iftentioned. Some of 
them dredged up in deep water, ofF the ’southern coasts of 
England, bv Mr. MacAndrew, wero exhibited by Professor 
Edward Forbes, at the Southampton meeting of the British 
Association, September, 1846. They have, ere now, been 
ranked with the Mollusca, and exhibit peculiarities of a nature 
so remarkable as to be objects of the highest interest to the 

* That is, the family of the “ Stone-suckers,” an appellation bestowed 
on them because, by means of their c ircular months, they can adhere to 
stones. Like other terms, it is derived from two Greek words. 
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comparative anatomist. These little fishes had devoured some 
larger ones of a different species, which had been confined in 
the Barne vessel with them, eating off their bodies what they 
required at one time, and returning, in the Abyssinian fashion 
described by Bruce, for another supply when wanted. 



Kg. 195 .—Ego-dao, with you no Shark. 


SqualiBjE, ItAliDiE.— The Sharks and the Rays, though 

differing so mfich in external form, belong to a group of fishes 
of which the gills are fixed, and the water, passing through 
tha mouth, escapes from the gills by a scries of longitudinal 
incisions. The ova, which arc few in number, are not depo¬ 
sited on the sand or gravel, but each egg is enclosed, for 
greator safety, in a horny case, attached by long tendrils to 
the larger sea-woeds; and among the Shark* of the largest 
size, some bring forth their young alive. The empty egg-eases 
are frequently found ou the sea-shore, and are well known by 
the name of “sea-purses,” ‘.‘mermaids’ purses,” and other 
local terms. The longer and narrower-shaped {Fig. 195) 
belong to the Sharks and Dog-fishes; the broader and shorter 
ones to the Skates or Ray3. Water is admitted into them 
by means of a slit at each end of the purse. In two large 
clusters* dredged njf in Strangford Lough, and sent to the 
Belfast Museum, the eases wore obviously of three very dis¬ 
tinct ages, the most recent being yellowish, semi-transparent, 
and tlio contents resembling those of a newly-laid hen’s egg. 
Our figure, which is copied from that given by Mr. Yarrell, 
represents the case laid open, and the young Dog-fish 
attached to the “ yolk,” or membraneous hag of nutriment, 
which is gradually absorbed as the growth proceeds. 

Hi 

* They were regarded a* the ova of the Large-spotted Dog-fish.—W. 
Thomson, in Annals Nat. Hist. vol. xiv. p. 23. 
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The history of fishes furnishes many curious examples of 
certain kinds being held in high estimation in some places as 
food, and quite despised in others. This is the case with the 
Rays, of which there are eight native species. In the London 
markqt they are much valued, and in some parts of the coasts 
they are considered delicate and well-flavoured; while, in other 
localities, they are not used at all? or employed only as bait 
for catching erabs and lobsters. Colonel Montagu mentions a 
similar fact respecting the Sand-eel; known as the Sand Laun.ee 
(Ammodi/tes Lanced). At Teignmouth it was in great request 
as food, while on smother part of the south coast of Devon¬ 
shire it would not be eaten evew by the poorest people. 

The Dog-fish of our own coasts belong to the family of the 
Sharks ( Squalid #). Th these rapacious fishes “ as among the 
truly predacious birds, the females are larger than the males* 
and almost all the species have deceived some ntmc resembling 
Beagla, Hound, Rough Hound, Dog-fish, Spotted J)og, &c. 
probably from their habit of following their prey, or hunting 
in company or packs. • All the Sharks are exceedingly tenacious 
of life. Their skins, which arc of very variablo degrees j»f 
roughness, according to the species, are used for different pur¬ 
poses; in seme iifttances by cabinet-makers, for bringing up 
and smoothing the surfaces of hard wood.”* 

The Small-spotted Dog-fish (ScyIlium Canicula, Fig. 19(1), 



FJg. 196. —Small-spottEi^Dog-fibh, 


the species most abundant on our shores, is an object of great 
dislike to fishermen, who try in various ways to avenge the 
injury which thqg believe it causes to their fishing. In tropical 
BeaB, the capturi* of the White or of the Blue Shark, the terror 
of mariners, is always to them a source of great exultation. 
The first act of the sailors, when their enemy is hauled up on 


* Yarrell, voL ii. p. 869. 
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the deck, is to chop off its tail, as danger is to he apprehended 
from the g&at strength with which it is used. Captain Basil 
Hall gives a most animated and seamanlike description of the 
entire scene.* 

Some of the Sharks attain a great size. Tho Basking Shark, 
a species found f off these coasts, has been known to measure 
thirty-six feet in length, and is one of the largest of the true 
fishes, t The Blue Shark has been celebrated for its affection 
for its young; and the belief yet prevails that the young are 
accustomed to seek safoty.fronr danger by entering thd mouth 
of the parent fish, and taking shelter in it| belly. That they 
have been found dfive in the. stomach is admitted; but that 
they went there voluntarily, or for safety, seems more than 
doubtful. | 

, A beautiful example of beneficent design is afforded by a 
peculiarity of structure observable in the young of Sharks and 
Skates, whilst still imprisoned in the egg-case. From the gills 
there are projecting ^laments; each of these contains a minute 
blodti-vessol, and serves thus to cxjrose the blood to the 
purifying action of tho water within the horny egg-case. 
These appendages, like those of tho Tadpole hereafter men¬ 
tioned, .are only temporary; hut 
they fulfil, at au early period of 
growth, the function which is after¬ 
wards so efficiently performed by 
the gills. 

A'fnoro striking example of pro¬ 
vidential care is perhaps afforded 
by the arrangement which furnishes 
to tho Sharks the means of koeping 
their formidable array of teeth {Fig. 
197) fit to execute at all times their 
fearful office. They must he liable 
- to he displaced and broken, and if 
fixed in sockets, as our teeth are, 
and no means provided for a suc¬ 
cessive scries, it Js obvious that 
these formidable yponsters of the 

deep would in time perish, from ina- 
Fig. 197.— ‘Head op Shark. • u . . 

bility to-seize their prey. But this 

Fragments of Voyages and Travels. Second Series, vol. i. p. 267. 
t Yarrell, p. 396. % Yarrell, p. 881. 
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is avoided lay tlie teeth not being fixed in sockets, hut attached 
to a cartilaginous membrane. The first row of tfieth stands 
erect, the others are laid flat behind. The membrane con¬ 
tinues to grow, and advance forward, the outer teeth drop out, 
the membrane itself is thrown off or absorbed, and the row 
which was originally second takes the $lace ftf the first, all 
the teeth in it standing erect, until, «u the course of time, they 
make way for a third scries, which is followed by others in 
succession. ^ 

\StuiAonid.e.—T he only remaining fish we shall mention 
belonging to the cartilaginous group is the Sturgeon (Acci- 
penser Sturio, Fig. 198), and, it approaches to the other 



Fig. 108. —Sturgeon, -t 


families of fishes in iToing oviparous, and in having the gills 
free. Its external appearance is striking, and the series bf 
bony plates upon the surface of the skin is very remarkable. 

In comparing tlie figures of the Sturgeon (Fig. 198), end 
of the Dog-fiaii {Fig. 19(3), with that of the Perch {Fig. 181), 
the appearance presented by the tail is extremely different. 
In the perch, the vertebral column ceases at the tail-fin, 
which, if the line of that column were continue*d, would be 
divided by it into two equal parts. In the Sturgeon and 
others, the vcrrcbral column is continued into the upper portion 
of that fin, and symmetrical appearance in the organ is there¬ 
fore wanting. This is one of the obvious external characters 
by which the cartilaginous fishes may bo distinguished from 
tlie osseous. In remote periods of the earth’s history this 
peculiarity of structure appears to ha^e prevailed universally: 
it is found in every fossil fisli whose remains are preserved in 
the magnesian limestone, and in strata of older formation. 

The Sturgeon when caught in the Thames, within the 
jurisdiction ofJke Lord Mayor, is considered a royal fish; 
the torn beingT&tended to imply that it ought to be sent to 
the king.* One taken in 1833, in Scotland, measured eight 
feet six inches in length, and weighed 2031bs. Pennant 

* Yarrell, vol. ii. p. 362. 
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mentions the capture of one in the Esk, weighing 464 lbs. 
In the northern parts of Europe, where the fish is more abun¬ 
dant, caviare is made of the roe of the female, and isinglass 
frpm the dense membrane forming the air-bladder. 


( » 

OSSEOUS FISHES, 


WITH THE HAYS OF THE FINS FLEXIBLE. 

_ •»' 


Our plenteous streams a various race supply. 

The brigut-eyed Perch, with fins of 1 yrian clye, 

The Silver Eel, in abiding volumes roll’d, 

The Yellow Carp, in scales bedrop'd with gold, 

Swift Trouts, diversified; with crimson stains, 

And Pikes, the tyrants of the watery plains.”—P ope. 

- __ 


Haying 'Already noticed tlie Globe-fish (Fig, 179) and the 
Trunk-fish (Fig. 18t)), which are members of a group con¬ 
nected by some points of structure with”the osseous,* and by 
others with the cartilaginous fishes, we proceed to a small but 

interesting order (Lophobranchii) iji which the 
gills are arranged like little tufts. To this be- 
longrihe Hippocampus or Sea-horse (Fig. 1.99), 
and the tipe-fishes (Syngnathidce), one of which 
has been noticed in connexion with its powers of 
movement (p. 22fl). This species is tlie largest 
of our native Pipc-^shes (S. opus. Fig. 182), 
and is furnished with a marsupial pouch. The 
idea of such a pouch is connected with that of 
the femple.' We know that it is thus the female 
Kangaroo carries and protects her young; but 
in natural history we are for ever meeting such 
strange occurrences, that it has been well said, 
*‘ the naturalist has no need to invent; Nature ro¬ 
il nwocjirpva- matM;cs it for him, ’ ’ In the Pipe-fish, contrary to 

what we find in other tribes of animals, the marsupial pouch 
belongs to the male. The sexes come toga gjfr in the month 
of April; the ova pass from the female, atronkre transferred 
into the suh-eaudal pouch of the male, the valves of the pouch 

* 

* They belong to the Order Plectognath t, of Cuvier, characterised by 
having tlie jaws os if soldered together. 



Fig. 199. 
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immediately closing over them. “In the month of July, the 
young are hatched and quit the pouch, but they follow their 
father, and return for shelter into their nursery when danger 
threatens. ”* 

Wo have taken Pipe-fishes very abundantly by means of a 
small dredge towed over an expanse ,of» mud tbanks, thickly 
covered with graTss-wrack ( Zostera), Here there were doubt¬ 
less small mollusca in abundance, affording a kind of food 
well adapted for the long tubular jaws of the Pipe-fishes. 

. AnguUlidce , the faihUy of the Eds .—The pectoral fins in 
fishes are the representatives of tKe members which we call 
the arms in monkeys, and the wings in t’rds. The ventral 
fins are, in like manner, regarded as the representatives of 
tbe legs and feet. Li the Eel tribe the ventral fins are 
wanting, and hence the term Apodes, a word signifying 
“ without feet,” has been applied to denote tips peculiarity/f 

The two species of Sand-eels are alike in their habit of 
burying themselves in the moist sands of the sea-shore; and 
we can speak from experience of the fan* frolic* and activity 
that prevailed when, on a summer night by a bright moon, 
some of our merry school companions turned up the sand, 
while othei£ dartpd at each fish as it showed its silvery side 
for a moment in the light and then disappeared. At Dundrum 
Bay, County-Down, and on other parts both of the Irish and 
English coast, they are taken in sucji abundance as to consti¬ 
tute a valuable article of food. The smaller and more common 
species ( Ammodytes Lancea ) i&usually from five to*seven inches „ 
in length, and offers a great contrast to another member of 
the same family, the Conger Eels of our coasts, which some¬ 
times attains the weight of 100 war even 130 lbs. and measures 
more than ten feet in lcngth4 There is a notion yet current 
that common Eels going into the sea remain there, and grow 
into Congers; an idea as unfounded as tllat of the child who 
supposes that ducks will grow into geese.* The permanence 
of species is a truth which increasing knowledge every day 
confirms. 

Three species of freshwater Eels are described as British. 
Some of thes^remain permanently throughout the year in 
certain ponds or rivers, and there deposit their spawn; hut 

* Owen's Lectures, p. 304. 
t The Order is named Malacopierygii Apndet. 
t Yarrell, ii. p. 306. 
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this is the exception to the rule. The Eels may, in general 
terms, be described as making a migration to the sea in. the 
autumn of the year, for tho purpose of spawning. It is at 
this time that they are taken in the largest quantities for the 
table. In the north of Ireland, one great place for their cap- 
tore ib Toome, <on the Lower Bann, a river connecting Lough 
Neagh with tho sea. The fishermen there assert that. the 
Eels ( Anguilla aevtiroxtris) avoid the moon-light, and that 
“ a run” of fish takes place only when the night is'dark, and. 
that even a flash of lightning will stop their progress. vVo are 
informed by Mr. Finiston, of Toome, that ho has “ completely 
stopped their progress, by placing three large lamps, so that 
the rays of light fell on the surface of the water, directly over 
the entrance to the net.”* A “ run,”'-as it is termed, occurs 
only two or three nights in the season, but the quantity then 
taken !b very considerable. So many as 45,000 small Eels 
have been taken in one night; and there are generally.about 
sixty middle-Biscd Eels and ten large to each thousand of 
Small. They are taken in nets, which may he compared in 
shape to sugar-loaves with the tops out off, each from four¬ 
teen to sixteen yards longhand placed between weirs. At an 
early period of the summer it is an interesting sight, at the 
Cutffe, near Coleraine, on the same river, to mark the thou¬ 
sands of young Eels there ascending the stream.' Hay ropes 
ore suspended over the roeky parts to aid then! in overcoming 
sueh obstructions. At such places the river is black with 
the multitudes of young Eels, about three or four inches long, 
all acting under that mysterious impulse that prompts them 
to push their course onwards to the lake. “ There is no 
doubt that Eels occasionally quit the water, and, when grass 
meadows are wet from dew or other causes, travel during 
the night over the moist surface in search of Frogs and other 
suitable food, or to change their situation.” 

Eels have been knowixto be frozen and again revive, yet 
they seem in other ways very susceptible of cold. They are 
not found in the arctic regions nor in tho rivers of Siberia. 
In ottr latitudes they take shelter from the inelemency of the 
winter by burying themselves in the mud. *But this does 
not always protect them. In February, 1841, during a hard 
frost, large quantities of dead Eels, of the common sharp-nosed 

The family of this gentleman were for many years the lessees of the 
hery at Toome. 
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specie a, came floating down the Lagan, and were taken in great 
abundance about the quays and wharfs of Belfast? The tem¬ 
perature for three days, as observed by Mr. Thompson, was 
then 27 which was ten degrees higher than during three 
successive days in the preceding month, when none were known 
to have sufferod from cold; but at the time* the Eels were 
killed a strong easterly wind (fried tip the moisture of the 
banks, and probably occasioned their death by the extreme cold 
arising from evaporation.* The Conger Eels near Cork seem to 
have suffered from a similar Cause, at the Bathe time.f 

Passing by the Remora {Fig. 192), the representative of 
another family {Echeneidce), ai'd- whose singular snekitig-disc, 
placed on the crown of tho head, has been already referred to 
(p. 237), wo come to a family ( Cyclopteridce) in which the 
ventral fins are not wanting, as in the Eels, but arc united 
beneath tho body and form a concave disc, by which the fish 
can with case adhere to stones or other bodies. Of this group 
the Lump-sucker {Gyclopterus hmput , Yig. 2QP) is the best 



Fig. 200.— Lump-sucker. 

known species, as his uncouth shape, red eyes, and body in 
which bright tints of blue, purple, and orange, struggle for 
precedence, arrest the attention of the most incurious. We 
have taken in rock pools the young fish when loss than an 
inch in length, and by changing the sea-water regularly, have 
kept them alive for several days, and have thus had oppor¬ 
tunities of observing the rapidity with which they could adhere 

* Annals of Natural History, 1841, Vol. Vii. p. 75. 
f F. M. Jennings, Idem, p. 287. 
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to the sideB of the glass vessel in which they were kept, or 
oast themsdveB free and pursue their course. Many of these 
marine creatures are highly interesting objects for observation, 
and after being kept for a day or two, may be returned to the 
Bea uninjured; bo that death is not the neceB3ary consequence 
of their temporary iniprisonment. 

Plewonectida *—To this family belong the Plaice (Platessa 

vulgaris. Fig. 201), the 
Flounder 
the Sole 

and otfycr well-known flat¬ 
fish. Few are perhaps 
aware of their importance, 
regarded merely in the 
light of a marketable com¬ 
modity. It is stated that 
for Turbot (Rhombus 
maximus ,* Fig* 202) brought to the London market, the 
Dutfih are paid £ 80,000 a-year; and that the Danes receivo 

from £12,000 to £ 15,000, 
a-year for sauce for this 
luxury, extracted from one 
million of lobsters takon on 
the shores of Norway, f 
The Turbot is considered 
to have been the Rhombus 
of the ancient Romans; 
and Juvenal alludes in his 
“ Satires ” to one of enor- 
ous size, taken in tRe ( reigh of Domitian, who ordered a 
nsultation c2 the senate, to devise the best mode of bringing' 
to table:— , 



Fig. 201?—Plaice. 
* 



Fig. 203 .—ToAbot. 





u No vesscl t they find fit to hold such a fish, 

And the senate’s o unvoted to decree a new dish.” 


,e next family ( Gadidee ) contains a number of Bpecies 
pch yield a most abundant supply of nutritious food, and 
ve employment even on the British coaBts to many thousands 
hardy boatmen and mariners. It includes the Cod [Fig. 
:3), the Haddock, the Whiting, the Hake, the Ling, and 

* The term is compounded of two Greek .words, signifying to swim on 
one side, which is the well-known movement of these fishes, 
t Encyclopaedia Brittanies. 
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others, The common Cod is so very voracious, that five- 
and-thirty crabs, none smaller than half-a-crowif, have been 



Fig. 203.—Cow. 


taken out of the stomach of one fish.* But this very voracity 
makes the capture more easy, as almost any'bait is acceptable. 
The great value of the Newfoundland Cod fishery is well 
known. The produce in 1836 was 860,354 quintals of fish.f 
each quintal being a hundred pounds. The oil which they 
yield is also a product of commercial and medicinal importance. 

Clvpeidee, the family of the Htrring %.—Evefy rqpder of a 
newspaper must be familiar with the te”m, “ Whitebait din¬ 
ner,’^ as indicating a repast held in high estimation bjf the 
Lord Mayor and Aldermen of London, and by tho learnjod 
Fellows of the Royal Society; and*for which the ministers of 
the Sovereign pa j annually a visit to Blackwall. This little 
fish (Fig. 204), so prized for its aolicious flavour, was formerly 



Fig. 204—WniTKiiMT. 


* By Mr. Couch. Yarcll, vol. ii. p. 145. 

t Penny Cyclopaedia. 1 

j In the Cod, the Haddock, the Whiting, and other fishes belonging to 
the families we have been considering, the ventral fins are immediately 
below the pectorals. In the Herring, the Salmon, the Pike, and others 
ljelonging to families now about to be enumerated, the ventral fins are 
attached to the abdomen, and are situated far behind the pectorals. Ibis 
circumstance enables us to divide such of the soft-rayed fishes (nalaeop* 
ierygii)^ as are possessed of ventral fins into two groups—the abdominal 
and sub-braehialy according to the situation of the tins. 

§ “ Feasts which would have made the icthyophagous epicures of old 
die of envy.”—F orbes and Sfratt's Lycia, vol. ii. p. 91. 
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supposed to be the young of the Shad, but has now had its 
*clw|M established by Mr. Yarrell to rank as a distinct species 
(Cktpea alba). The Sprat {Glupea sprattus), another member 
of thei same family, is valued, not so much for its delicacy as 
fpr its extreme abundance, It is taken during the winter 
months; the coasts of Kent, Essex, and Suffolk being those 
which*are most productive* It is not used only as an article 
of food: after that demand haB beeit fully suppliod, the num¬ 
bers are so great that the fish is used as manure. Many 
thousand tons are in some seasons sold t'o'farmers, at sixpence 
to eightpence per bushel, for this purpose; forty bushels of 
Sprats being spread over an pgre of land.* 

The Pilchard {Clupea pilchardtts), another of the family, is 
oven more important. The number of *poj\sons to whom this 
fghofy gives employment on the Coast of Cornwall has been 
estimated at 10*521; and the capital invested in boat^nets, 
and cellars fop curing, at £441,215. The quantity wen is 
sometimes incredibly large, “ An instance,” says Mr. Yarrell, 
“has been known where ten thousand Ijogsheada have been 
taken on one shore, in one port, in a single day; thus providing 
the enormous multitude of twenty-five millions of living crea¬ 
tures drawn at once from the ocean for human sustenance.' | 
The Vast multitudes in wliichvhey occasionally appear realise 
the description of the poet:— * 

“ Forthwith the sounds and seas, each creek and bay, 

With fry innumerable swarm, and shoals 
Offiah that with their fins*and shining scabs, 

Glide under the green wave, in sculls that oft 
Bank the mid sea."—Mrrvrox. 

Ranking still higher Us an object, of national importance is 
the Herring fishery, jvhfch gives occupation to thousands 
around the British (masts, nnd supplies .to hundreds of thou¬ 
sands a cheap and favourite article of diet. The space to 

•Yarrell. 

{ This calculation is made on the supposition that each hogshead con¬ 
tains 2,500 fish, which is about the average quantity. It is stated by R. 
4 Couch, Esq. is a paper read by him before the Penzance Natural History 
and Antiquarian Society, that the number of hogsheads exported for the 
last ten .years amounts to 170,168, and upwards of a third more is used 
for home consumption. During the present yeqr, 11$,959 hhds. have been 
exported—3,052 of which were sent to Genoa; 8,499 to Leghorn; 1,3G8 
to Givita VeccUia; 13,309 to Naples; and 7,731 to the Adriatic*— Pen- 
^m«ce Gazette, IQth Ftb. 1847. 
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which we are necessarily restricted compels us to limit our 
notice of this well-known fish to one~ single point* in its eco¬ 
nomy—its appearance on our coasts, * 

By Pennant, the approaeh of the Herring ( Clupea harengns) 
lias been described aB that ofia mighty army, which, coming 
from the arctic circle, divides at the SHbtland Isles into two 
great bodies, one of which fills the creeks and bays <Jf the 
cast coast of Britain, white tile other, passing along the west, 
separates towards the north of Ireland into two divisions— 
“•one Sf which, takes to the*wes$pm side, and is scarcely 
perceived, being soon lost in the immensity of the Atlantic; 
but the Other, which passes ittfg the Iris!* Sea, rejoices and 
feeds the inhabitants of the coasts that border on it.” 

This account, though circumstantial, is altogether incorrect. 
Tlio Herring does not abound in the arctic seas; and tl^ 
division of the mighty army into brigades wlikh pursue their 
way along the eastern and western shores, is purdy imaginary. 
The Herring does perform a migration, byt of a limited range. 
It comes to the shares for the purpose of spawning;* the 
increased temperature and greater supply of oxygen being 
necessary for the development of the young. The ova being 
deposited, the Herring forsakes the shore for tho deeper 
water, where it habitually dwell*. It is not a visitant from 
a distant region, but a constant dweller in our own seas. It 
coincs to the coast for a specific purpose, and that purpose 
being fulfilled, it again retreats to the deep watqjr. 

The Pilchard was, like th(? Herring, supposed tp migrate 
from remote seas. Modern rosearch lias stripped the history 
of both fishes of much that was marvellous; hut the mere 4 
emotion of wonder which is thus destroyed, is on a little 
reflection succeeded by one of a deeper* more reverential, and 
more abiding character. Under the impulse of the law by 
which certain species of fishes are, at successive seasons, im¬ 
pelled to approach the shores, the most effectual means ore; 
provided for the continuance of each of the several kinds; 
and while the perpetuation of the Bpccies is thus secured, 
man is furnished with a varied and successive supply of food, 
abundant, nutritious, and brought from the depths of the 
ocean within the sphere of his activity and skill. This colt* 
stantly recurring yet ever varying phenomenon hafl in Hit. 
nature nothing of chauce. It is a beneficent law, and reveals 
a beneficent Author. 
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Sabnonida .—The Salmon is the acknowledged head of a 
well-known* family of fishes. Among them is one that by 
common observers is referred to a different race, and is not 
unfrequently called the ‘ ‘ Freshwater Herring. ” We refer to 
the Pollan {Fig. 105[, an Irish Species found in Lough Derg, 



Fig. 205.— Poll* pi. 


Lough Erne, <and Lough Neagh, and first described by Mr. 
W. Thompson, as distinct from other speeies of the same genus 
inJLoehmaben, and in the Cumberland lakes.* It approaches 
the coasts in large shoals, not only during spring and summer, 
but when the autumn is far advanced. In September, 1834, 
the greatest “ take’ ’ of Pollan ever recollected at Lough Neagh 
took place, where the Six-mile-water enters the lake. “At 
either three or four draughts of the net, 140 hundreds,—123 
fish to the hundredf—or 17,220 fish, were taken. More were 
taken at one draught than the boat could with safety hold, and 
they had, consequently, to he emptied on the neighbouring pier. 
They altogether filled five one-liorse carts, and were sold on 
the spot at the rate nf 3s. \d. a hundred, producing £23 6s. 8d. 
They are brought in 1 quantities to Belfast, and when the 
^tipply is good, the tcry of ‘fresh pollan’ prevails even to a 
greater extent than that of ‘fresh herring,’ though both fishes 
an in season at the same period of the year. ’ ’ 

Ip the nets with the Pollan are taken the Common Trout 
(Saknofario) and the Great Lake Trout ( Salmoferox). There 

* The local name is Pollan, which has been retained in the scientific 
appellation, Corregomu Pollan. The information given respecting the 
fish is entirely derived from Mr. Thompson’s researches, as republished 
in Tamil's Fishes, 2d edition, voL ii., p- 166. The figure is copied from 
that originally published in Annals of Natural History, vol. ii. 

i The English long hondred is six score, or one hundred and twenty. 
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is a variety of the former called in the neighbourhood of Lough 
Neagh the Gillaroo Trout, and said by common rumour to 
have a gizzard like that of a fowl. This notion must have 
originated in common observers having mistaken for a gizzard 
the skin of the stomach, which becomes hardened, possibly 
from the large ^umbers of a univalve sfiell ( Paludina impurn) 
used as food. The Great Lake Trout sometimes exceeds a 
yard in length and thirty* pounds in weight. The large 
individuals are knqjipi at Lough Neagh by the name of 
Buddaghs, and the smaller aS JDolachans. 

Among the delightful fictions of the Arabian Nights’ 
Entertainments is one of a lake, in whosw waters were fishes 
of four different colours. Local causes seem to act upon the 
colour of the commorf Trout, so as to produce effects scarcely 
less surprising. This fish is distinguished for its bright and 
speckled skin; but we have scon, at Lough Hhtrine, Trout so 
black) that they seemed as if they had gone fhto jnouming. 
The author of “Wild Sports in the West" mentions a similar 
circumstance with regard to the trout of a small lake ill the 
county of Monaghan, the wat£r being hounded on one shpro 
by a hog, and on tho opposite by a dry and gravelly surface. 
On the bog sid<? the Trout are dark and ill-shaped; on the 
other they aje beautiful and sprightly, like those inhabiting 
rapid and sandy streams. “ Narrow as the lake is, the fish 
appear to confine themselves to tlndr respective limits—the _ 
red Trout being never found upon the bog moiety of the lake, 
nor tho black where the under surface is hard gravel.” 

But the brief space which we can devote to the SalmonidcB 
renders it needful that we should proceed at once to tho most 
Important of the family, tho SSlmop {Salmo salar). 

During the floods of winter and trnrly spring, this fish 
descends the river to the Bea, lean and ill-conditioned, and 
returns in a few months, plump, wcll-condjtioncd, and greatly , 
increased in size, from the abundance of food derived from 
small crustacca, fishes, and other marine animals and their > 
ova. It is on their return from the sea for the purpose of : 
spawning that the Salmon arc taken. This occurs during j 
the summer and autumn months, tho precise time being f ; 

different in different rivers. ? 

<1 

Impelled onwards by the instinct which prompts this 
migration, tho Salmon endeavours to surmount all obstacles i 
that lie in its course, and flings itself over ledges of rock ten ; 
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feet wr more in height above the surface of the water. It'is 
said that at the fells of Kilmorac, in Inverness-shire, the 
Frasers of Lovat, the lords of the manor, caused this power to 
he occasionally exhibited in a singular manner for the enter¬ 
tainment of their guests. On a flat rock at the south side 
of the fall, and‘close to the edge of the water, a kettle was 
kept boiling, and the company waited until a Salmon foil into 
the kettle and was cooked in their presence.* 

We never witnessed the singular spectacle thus recorded, 
but can imagine nothing im its way more attractive than the 
drawing of the nets at the Salmon fishery called the Cranagh, 
on the Lower Banh, about a mile below the town of Coleraine. 
As tho fishermen pull the net nearer to tho shore, the struggles 
of the fishes in their efforts to escape, ;fnd now and then the 
vigorous leap which sets a captive free, arc in the highest 
degree exciting: During two days which we spent there in 
June, 1823, the value of the fish taken, estimated ai one 
shilling per lbo, exceeded £400. By a relative, who had at 
that lime the care of the fishery, we were informed that on 
the 5th of July, 1824, four hundred Salmon were taken at one 
“haul,” and three hundred and fifty at the next, The entire 
weight of the fish captured, that day amounted to two tons. 

The fish are packed in ice, and are thus brought to market 
m good condition. But several years ago, when this practice 
was unknown there, it is said that the enormous number of 
1,500 Salmon, were taken at a single pull, and sold in Coleraine 
and the neighbourhood for three farthings per pound. 

It waB formerly supposed that tho young Salmon fry 
descended to the sea the,same season they escaped from tho 
egg, and returned later in the year, their growth having been 
extremely rapid. But by a number of experiments and 
observations, made with great care, and ingeniously varied, 
this has been proved by Mr. John Shaw not to he the case.f 
The young fry does not go down to the sea until after it has 
completed its second year, nor docs it until then assume what 
Mr. Shaw terms its migratory dress. 

What then is its appearance during the earlier period of 
existence? From the time it is one inch in length it has 
jMn common with different species of Trout—the lateral 
Sharkings that have been considered as characteristic of the 

* Mudie’a British Naturalist, 
t Transactions of Koval Society, Edinburgh, 1840. 
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Farr. These it retains until it has completed its second 
year, and reached the length of six or seven inches. These 
markings then disappear—the old name is laid aside with the 
old dress—and it is in future known, not as the Farr, but as 
th* Salmon molts or fry. The fish, therefore, which has 
hitherto been called the Farr, and beCeved*to be a distinct 
species, proves to be merely the aarly state of the Salmon; 
and thus' one name is struck from our list of native species.^ 

A remarkable fact .is mentioned by Mr. Shaw, that the 
milt of a single male Parr,* whqpe entire weight may not 
excoed one ounee and a-half, is capable, when confined in a 
small stream, of effectually impregnating Ull the ova of a very 
large female Salmon. ’ ’ 

The young fry are descending the rivers in March, April, 
and May: a fact referred to in popular couplets:— ^ 

“ The floods of May • 

• Take the smolts away.” • 

They most generally return to their,native rivers. The 
fishermen acquire such habits of quick and accurate observa¬ 
tion, that they point out with facility one that is a stranger, 
and name, in most cases, the place from which it came. Tins 
we have repeatedly seen them do at the fisheries on the Bonn, 
and so pronjptly and decidedly* as to show they entertained 
no doubt on the subject. 

Esocidcu .—-The Flying-fish is nearly allied to the present 
family, that which is represented by the Pike (Esox Indus). 
This is a strong, fierce, active, and voracious fish, of whose __ 
audacity many Htories arc told. Gesner relates that a Pike 
in the Rhone seized on the lips of a Mule that was brought 
to water, and that the beast dfew £h£ fish out before it could 
disengage it^if.* “ At Lord Gower’s canal'at Trentham, a 
Pike seized the head of a Swan as she was feeding under ^ 
water, and gorged so much of it as killed them both; the 
servants perceiving the Swan with its head under water for a .1 
longer time than usual, took the boat and found both Swan •; 
and Pike dead,” | 

It was formerly a rare fish in these countries; so much so, : 
that Bdward I. fixed its value higher than that of Salmon, ^ 
and ten times greater than that of the best Turbot or Cod; j| 
and, in the reign of Henry VIII. a largo one sold for double * 

* Yarrell, vol. i. All the information here given on the Pike fa 
derived from that author. 0 



256 t INTRODUCTION TO ZOOLO.GY. 


the price of a house Lamb in February, and a Pickerel, or 
small Pike,' for more than a fat Capon. 

“Pliny considered the Pike as the longest lived, and likely 
to attain the greatest size of any freshwater fish. Pennant 
refers to one that was nipety years old; but Gcsner relates 
that, in the y6ar 1497, a Pike was taken fX Qailbrun, in 
Suabia, with a brazen ring attached to it, on which were 
these words in Greek charactersi ‘I am the fish which was 


first 'of all put into this lake by the hqnrf of the Governor of 
the Universe, Frederick 11., the 5th of October, 12,30.* Th\& 


fish was, therefore, 267 years old, and ^was said to have 
weighed 350lbs. * The skeleton, nineteen feet in length, was 
long preserved at Manheim as a great curiosity in natural 
history. The lakes of Scotland have produced Pike weighing 
j^51bs. weight; and some of the Irish lakes are said to have 
afforded Pike of 70lbs.” 


Cyprinidce . 1 —The family of tho Carp includes the Minnow, 
the Bleak, thp Rudd, the Bream, the Tfoich, the Gudgeon, 
and ' other wcll-knownr freshwater fishes* The Golden Carp 
(Cyprinm auratus), or Gold'and Silver-fishes, as they are 
more generally called, have been originally imported into 
these countries, but authors are not agreed-as tactile precise 
yeai*. The Carp (Cyprinus darpio ) itsolf is also a naturalised 
species, hut introduced at so remote a date that, in the “Boke 
of St. Albans,’' printed at Westminster in 1496, it is men¬ 
tioned:—“ The Carpe is a dayntous fishe, hut there hen but 
fewe in Englonde.” 

The Bream is in such repute on the Continent, that an old 
French proverb sayB, “ho that hath Bream in his pond is 
able to bid his friend welcome .' ’ And it may he inferred from 
a couplet in Chauger’e Prologue to the Cajqjppbury Tales, 
that the feeding and eating of Bream was more in fashion 
in the days of Edward III. than at the present time— 


“ Foil many a fair f'artrich liodde he in mewe, 

And many a Breme, and many a Luce* in stewe.” 


To one class of our young readers, it may perhaps he more 
interesting to know that from tho silvery-looking scales of 
this family of fishes, tho material is derived for making tho 
jjjftgeous necklaces of artificial pearl which arc so temptingly 
peblayed in the toy-shops. 


Piko. 
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• 

The remaining fishes belong to Cuvier’s first Order ( Acan- 
thopterygii). They have the skeleton of bone, and the dorsal 
fins, ag already mentioned (p. 238), supported in part by rays 
w\v\c\v arc eipmoua and undmJcd. in a\\ oi tkem tkc gffla arc 
arches, presenting # the pectinated or comb-liko structure so 
well known in our most commas and valimble fishes. 

Labridas. —The first family we shall mention is that of the 
Wrasse, of which thefc are many species possessing brilliant 
colours—blue, green, orange, and red—and one a Mediteiw 
ranenn species, which has been taken on th# English coast, 
lias so many bright tints intermingled in his costurqp, that he 
is appropriately termed the “Rainbow Wrasse.*’ The Bailan 
Wrasse (Labrvs maaulaius) is sometimes taken off the rocky 
parts of the coast of Down ahd Antrim, measuring abqut 
eighteen inches in length. We have heard it called ip +be 
Belfast market tltc “ Old Wife.” In Plymouth market^ the 
females of tye Blue or Grey Skate (liaia hatis ) are called 
“maids” and “good wives.” Wo have already mentioned 
the Fishing Frog (Lophius piscatoritts, p. 226), a species which 
belongs to another family ( Lophiadat ), and stated that it is 
also called the Angler. But £hcsc are not its only names, for 
it has as many aliases as other persons of equivocal character, 
being known as the Sea Devil, and in Scotland by the expres¬ 
sive, though not very euphonious, appellation of “ Wide Gab." 

Gobioidtc.^fAtnonp; the Gobies and Blennies of this family, 
there is one species which briugs forth «ts young alive, and 
is hence called the ‘ ‘ viviparous Blenny* ’ Some are re¬ 
markable for their tenacity of life. • 

Mugilidce. —In connexion with the family of the Mullet, an 
interesting fact has been established—that the Mugil chelo, 
or thick-lipped grey Mullet of Cuvier—a species of extreme 
rarity on the southern coast of England—is that which is 
most abundant on the eastern shores of Scotland, and along 
the opposite coast of Ireland. In the Bay of Belfast they are 
very plentiful, especially where the waters of the river Lagan 
minglo with those of the sea. Mr, Thompson states that, on 
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1st of May, 1838, 7 cwt. of these fish were taken at a single 
draught of'the net; and on the same night, 9cwt. were 
secured by tho crew of another boat. A Mullet of large size 
will occasionally weigh so much as 10 or 121bs.; and one 
specimen is recorded as being so much as 14 Jibs.* 

The Mullet fras believed by the ancients to be the most 
innocent of fish, and one that did not select as food anything 
that had life. But the Grey Mullet of Belfast Bay has liabita 
■so very much the reverse, that Mr. Thompson remark^, after 
an examination of the stomachs of many individuals, that 
they presented “many hundred-fold greater destruction of 
animal life than h^ltad ever witnessed On a similar inspection 
of the food of any bird or fish. From a single stomach lie 
had taken as many univalve and bivalve molluscs as would 
Jdl a large-sized breakfast cup; so that one of these stomachs 
may justly be Regarded as quite a storehouse to a concholo- 
gist. ’’ In ele'ar moonlight, and by day, Mullet of evciy size 
often clear the net, nometimes springing five or six feet over 
it, rihd when one has set the example, nearly all are sure to 
fojlow it. Having surmounted the meshy harrier, they Home- 
+.Jtho. 8 take two or three additional leaps, and skim the surface 
beautifully, before again subsiding beneath It. " 

l'<mioidei .\—-We shall not dwell on the family of the 
Riband-shaped fishes, as it contains but about half-a-dozen of 
native species, and hut little is known respecting tlicir habits; 
we shall merely quote one fact to show how appropriate is 



their name. A specimen of the Red Band-fish (Cepola ru- 
hescens, Fig. 206), as we are informed by Mr. W. Thompson, 

* On Fishes new to Ireland—Annals of Natural History, July, 1838. 
Emit this paper the information here given on this Mullet is extracted, 
f The tern denotes like a band or stripe. 




. 25 $ 


was, in November, 1837, when penny postages were un¬ 
known, sent to him through the post-office, although nineteen 
and a half inches long; it was folded up like a riband, and 
passed in a franked letter, of the ordinary size and legal weight 
—under an ounce.* A dead specimen of another was picked 
up on the bench at Coirnlough, County Antriift, in 1836, by 
Dr. J. L. Drummond, author of Letters to a Young Natura¬ 
list; and being transmitted to Belfast, was found to be so 
perfectly unique as tp. require the establishment of a new 
genus for its reception. SomS of 4the young for whose use 
this little book is especially written, may ygt, in like planner, 
lie so fortunate as to enrich our*Fauna witn species of which 
no other specimens aro extant.f 

Scomberido ?,.—The flext family contains the Opah, the 
Dory, and the Sword-fish, all of which have been already, 
mentioned (p. 236, 233). To this belongs*the Pilot-fish 
(NauciWes ductor, Fig. 207), celebrated for itfc atyendance 



Fig 207.— Pilot-fish. 


on the large Sharks, and supposed by the ancients to havo 
pointed out to navigators their dasired course, and homo 
them company during their voyage. * Here also must be 
placed the Bonito (Tht/tmus pdamys) Am of the ruthless 
pursuers of the Flying-fish; 
and the Tunny ( Thynnus vul¬ 
garis, Fig. 208), a fish of 
largo size, though hero repre¬ 
sented by a very diminutive 
figure. One killed at Inverary Fig. jos—tvkmt. 



* Magazine of Natural History, 1838. 

t It was described and figured by Mr. W. Thompson, in the Trans¬ 
actions of the Zoological Society, vol. ii.; the species being named in 
honour of the discoverer, Echiodon Drummondii . 
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weighed 460lbs., and measured seven feet ten inches in 
length. These fish visit the shores of the Mediterranean in 
great shoals, and give origin to an extensive and valuable 
branch of commerce. 

Both the species just mentioned swim near the surface, 
are great consumers of oxygen, and maintain a high tempe¬ 
rature. The Tunny is always spoken of by the fishermen of 
the Mediterranean as wann-blooded; and Dr. Davy* mentions, 
that ho has known the temperature of,.the Bonito to,be 99°, 
when the water at the suafaoe of the sea was only 80 "5. Wo 
have here, therefore, a curious example #f a fish with blood 
as warm as that Of a man. * * 

Highly prized, though of so much smaller dimensions, is the 
Mackerel (Scomber scomber) of our owti shores. Mr. Yarrcll 
-states that the success of this fishery, in 1821, was beyond 
all precedent. k “The value of the catch of sixteen boats from 
Lowestoffe, dn the 30th of June, amounted to <£5,252v audit 


is supposed that thftre was no less an amount than £14,000 
altogether realised by the owners and vnen concerned in the 
fishery of the Suffolk coast.”’ A favourite bait for this fish is 
a slip of red leather or scarlet cloth; and a scarlet coat has 
therefore been called a Mackerel bait for a‘lady.- 

Sparidce .—The Sea Breams ( PageUus cenfrodontus) are 
furnished with strong jaws, and a great profusion of rounded 
teeth, by means of which they grind down the shells of the 
mollusca on.which they feed. The Stickle-back { Gasterosteus , 
Fig. 187), and the Gurnard ( Trigla ) exhibit a peculiarity of a 
different kind. The head appears as if mailed or .armed, and 
hence the term Loricati, indicating this peculiarity, is that 
by which they are distinguished. The species known as the 
“Fifteen-spined” (ante, p. 230) inhabits the sea, and is 
apparently fond of coming to the surface in fine weather, for 
we have taken it ,in a small towing-net, and on one occasion 
we saw it captured by a' sudden plunge of the hand into the 
waft#.’ The Gurnards emit a peculiar sound when taken from 
Dpi water; and hence one of them hears the appellation of 
0 -the Piper,” and another that of the “Cuckoo Gurnard. ”f 

" Researches Philosophical and Anatomical, 
j*, f The mode in which this is said to be done has been mentioned at p. 

J9. The “ Drum-fish" of the United States is so called from its lend 
Jjtumming noise. It is sometimes found three feot in length, and 35 lbs. in 
^weight; in calm weather the sound which it emits is heard at a considera¬ 
ble distance. 
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The Dactyloptems of the Mediterranean (Trigla volitans, 
Linn. Fig. 209) is a very singular and beautiful species, 
swimming in shoals, and sometimes rising out of the water in 
the manner of the Flying-fish, expanding at the same time 
its pectoral fins, which are large and transparent, of an olivo 
green, with numerous bright blue spots.* * 



Fig. 20 !J.—DactywjpTEWJS. 

PercidcB .—The last family wo shall mention is that of tho 
Fcrcli»(Perea fluviatilis), under which are included^ the true 
Mullets of the Mediterranean; one of thfse, the striped Red 
Mullet (Mvllus s-urmiletus), is a constant inhabitant of*tho 
southern shores of England. ISo much were they prised by 
the Romans, that a Mullet of six pounds weight is said to 
havo been said for a sum equal to £48; one still larger, £64; 
and even £^40 wore given for* three of very unusual Size, 
procured on the same day, for a repast of more than usual 
magnificence. The Porch is common throughout all the 
temperate parts of Europe, and is ono of the most beautiful 
of all our freshwater fishes. The bright vermillion of the tail 
and lower fins contrasts strikingly with the markings and 
tints of the other portions of the body. It is a bold and 
voracious fish. Mr. Jesse tcllS us^tlfnt he had placed some 
Perch in a vivarium (an artificial pond), and in a few days 
they came freely and took worms from his fingers. 

It is interesting, in regarding the class of fishes, to con¬ 
template the variations of structure which connect it with 
other groups, both of higher and of lower rank in the animal 
kingdom. We have seen (p. 239) that one small fish—the 
Lancelet—-has been described as a mollusk. There is another 
—the Lepidosiren—which has been regarded as a reptile. 
Perfect unanimity does not prevail among naturalists with 
regard to its true place, hut following Professor Owen, 'we 
include it among the fishes. Of this animal two species arc 
at present known—one found in the river Gambia, the other 
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iu the Amazon. That of the Gambia ( L. annectens, Fig. 210) 
inhabits a part of the river which overflows extensive tracts. 

Such individuals as do 
not follow tho retreat¬ 
ing waters, escape fron 
the scorching rays • 
tho African snn 1 
burrowing in the m 
which is soon t b. 
hard above ' tin. * 
Tligre they remain 
a torpid state, 
the return of the r\ 
feeaaou again awakes 
Fig. 2io.— lkpidosirxs. them to activity.* 

Wo have endeavoured, with great brevity, to exhibit one 
class out 4 of‘the many by which “the world of waters ” b 
peopled. Bid; our l^powlertgc of the recent tribes is imperf, 
unless we add to it that of the extinct; -and, accordingly, P 
study of the Ashes found in a’fossil state is a subject of lii 
philosophical research, involving as it docs the question 
only of what were their forms, but what were the conditions 
usdkr which they existed. ‘To this inquiry M. Agassiz, of 
Neufchatel, has devoted himself; and, in the vast series of 
investigations which it required, has combined the discrimi¬ 
nating eye of the naturalist and tlie profound generalizations 
of the philosopher. By him all fossil fishes are nrrauged iu 
four primary groups, according to the form of their scales:— 

1st, Ganoid, with scales shining, as the Sturgeon. 

2d, Flacoid, with scales ^road-plated, as Sharks and Bays. 
3d, Ctenoid , with "regies comb-shaped, as tho Perch. 

4th, Cycloid , with scales of circular or smooth edges, as the 
Cod and Herring,,f 

The researches of Agassiz have led him to infer, that there 



* For details connected with its organization, ride Professor Owen’s 
Lectures, and Memoir in Trans, of Linn. Society, voL xviii., part iii. It is 
-warded by him as the representative of a distinct order— Protopteri-~ 
Spying a position between tho one containing the Sturgeon and that 
Sharks and Bays. 

M . «w*se terms are all derived from the Greek; the literal meanings being 
those which are here given. 


V S' 
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n constant correspondence between the characters of the 
settles ami the internal organization of the fish. • 

When the number of fishes now living and possessing scales 
< r these different forms, is compared with the number of those 
n 'ieh formerly existed, we find that species and genera, which 
in -i »un (less multitudes swam in the ocoail which then covered 
»m existing continents, have long since passed away. Those 
win vestments of enamel have hid defiance to the hand of 
Time, exhibit, sculptured on their scales,^ornaments of micro- 
Ifeauty and diversified pattern. As an example of the 
sin f> ., >r forms presented by some of these fossils, we shall 
quote one brief paragraph, descriptive of >ome of the fossil 
ii-ilie; of the Old Rod Sandstone. 

stranger assemblage of forms has rarely been grouped 
•; —creatures whose very type is lost.—fantastic and 
and which puzzle the naturalist to assign them even 
1 i, h'.ss;—boat-like animals, furnished with* oars and a 

rudder; tisli plated over like the Tortoise, above anil below, 
wi;ii a strong armour of bone, and furnished with but one 
rudder like fin; other fish, loss •equivocal in their form, but 
with tin* membranes of their tins thickly covered with scales; 

4J 9 

nt 11 res bristling over with thorns; others glistening in an 
"lied coa t, as if beautifully Japanned—the tail, in every 
•e amoiift the less equivocal shapes—formed, not equally 
is in existing fish, on each side tie central vertebral bone, 
chiefly on the lower side, the bone sending out its dimi- 
ihecl vertebra) to the extrenJfc) termination of tf\o fin. All 
ihe forms testify of a remote antiquity—of a period whoso 
* fashions have passed away. * The. figures on a Chinese vase 
or an Egyptian obelisk are scarce!v more unlike what now 
exist in nature than the fossils of tfte bower Old Red Sand¬ 
stone.”* # 

Note. —Ox tuk Improvement of Fisheries, and the Education 
of Fishermen.—I n an economical point of view, Zoology could not be 
turned to tatter account, than in the right direction and promotion of the 

* From a delightful and highly-instructive volume entitled, “The Old 
fled Sandstone, or New Walks in an Old Field,” by Hugh Miller. The 
first chapter tells us that the author was himself a working man, and 
describes “ the quarrv in which lie wrought. 1 ’ It was while labouring in 
that, humble vocation that his attention was first roused to the fossils of 
the “ Old Ked Sandstone; 1 ’ a formation with wliich his name is now indis¬ 
solubly connected. 
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fisheries. This was forcibly put forward by Mr. R. Ball, in 1839, in a 
lecture delivered before the Royal Zoological Society of Ireland,* in which 
he showed how much science might be made to conduce to the welfare of 
fishermen, by affording them information on the nature and habits of fish, 
their migration, and food^ viewed in connection with the geological character 
of the coast Ilf at the same time proposed a plan for imparting to them 
scientific and practical instruction by means of nomadic or wandering 
schools. 

Subsequently the application of science to 'oar fisheries has been ably 
urged, both in London) And Dublin,); by that eminent naturalist, Professor 
Edward Forbes. Hqfhas shown a that the North Atlantic Ocear. may be 
divided into certain zoological provinces; that each province owes its 
characteristic features to geological chauges which occurred in a certain 
r order; and that “ the dispositions of the great sea-fisheries of Europe 
depend upon the? disposition of tho existing zoological provinces of the 
European ,seas.^ To the last point the learned lecturer called particular 
attention, and strongly'advocated scientific inquiry properly directed, and 
the training and instruction of fishermen, as suggested by Mr. Ball. 

* Tho great importance of this subject in its bearing upon the British 
fisheries, and more especially upon those of Ireland, gives additional interest 
to the following extract from the Thirteenth Report of the Commissioners 
of National Education in Ireland. 

“ VII. 33. The same practical character which we are anxious to give 
to our country schools, by the mixture of agricultural with literary instruc¬ 
tion, we shall endeavour to give to such of our own schools as are situated 
on the coast, by uniting instruction more peculiarly applicable to maritime 
districts, with the ordinary ^school education. With the view of promoting 
this object, and of testing^ its practicability, we have made a larger grant 
towards the establishment of a school in the town of Galway, at the fishing 
station called the Claddagh. In this school it is proposed that the pupils 
shall devote a portion of thei* time to acquiring a knowledge of navigation 
and of the art of fishing, and shall be employed in manufacturing nets and 
the various other articles required by fishermen in their trade. 1 ’ 

* Saunders's News-Letter, 24th May, 1830. 

t At tho Royal Institution, 14th May; boo Athenaeum, 22d May, 1847. 

t Before Zoological Booiety of Ireland, Saunders’s News-Letter, 20th May, 1847. 
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The Class Reptilia constitutes another of the great groups of 
vertehrated animals. Respiration is effected ift some of the 
Reptiles by lungs and gills; in others, by lung!?only. The 
blood is cold. The heart consists of tl^ee cavities. The 
young are produced fnom eggs. * 

The great majority of these cfliatures are regarded by map 
with suspicion and distrust; yet there is no class of vertehrated 
animals which presents the same variety of form and structure. 
Among quadnipeds, the tiny Field-mouse (Mus messorius) 
that suspends her nest from a blade of corn, resembles, in all 
essential points of structure, the ponderous elephant. Among 
birds, in like manner, the diminutive Wren claims a place in 
the same phalanx with the majestic Condor of the Andes. 
Rut who, except the naturalist, could venture to affirm that 
the flexile Snake should he class-fellow to the Shell-covered 
Tortoise? * % 

Reptiles arc most numerous in the countries of the torrid 
zone, a few only being found in those of mox*e temperate 
regions. It lias been well remarked, that. “ they can more 
easily bear the rigours of a severe* winter than suffer the 
nbsoncc of a hot summer.” The number of living Bpeeies 
which is known and described amounts to six hundred and 
fifty-seven. They arc divided by Cuvier into four orders; 
and, although some changes have been proposed by naturalists 
whoso opinions are entitled to great respect, it will better 
suit the simplicity which is desirable in an elementary work, 
to adhere to the former arrangement, and treat of them as 
Tortoises, Lizards, Serpents, and Frogs. 
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The number of species belonging to each of these orders is 
very different, and may be thus stated:—* 


Tortoises { Tutudinuta) ... 69 

Lizards ( Sauria ) ... 203 

Serpents rOp/u<$ia) ..... 2Go 

Frogs \ Amphibia') ...,. 120 


Ub7 

It is interesting to remark (be manner in which, according 
to Bcrghaiis, the number of species diminishes as we pass from 
the sunny regionj^of the East to the duller and more cloudy 
climes of Western Europe. ' 'Thus Italy with her islands cun 
number forty-seven species; France has thirty-one; Great 
Britain, fourteen;! and Ireland, it may be added, not more 
'than five. 

It has been stated that the blood of reptiles is cold; or, in 
Other words, their power of producing animal heat is so feeble 
th$t we do ifot notice any difference between the temperature 
of their bodies and that of tl\e air or water by which they are 
surrounded. The same was observed in the preceding group 
of cold-blooded vertebrata—the fishes—but arose from a 

v * 

different cause. In the fishes the bldod i& imperfectly 
aerated, owing to tlic small quantity of oxygen with which it 
comes in contact in the ^ills. In the highest of the reptile 
tribes, which breathe exclusively by lungs, these organs are 
supplied with only a portion of the blood that has circulated 
through the veins; the other portion is returned into the cir¬ 
culation without being purified by exposure to the air. The 
arteries consequently r contaiji a mixture of blood rendered 
impure by its previous circulation, and blood recently aerated 

* Bcrghaiis and Johnston’s Physical Atlas, from which admirable work 
all the information here given, as to the distribution and number of species, 
is derived. . 4 

f Namely, two Turtles, two Lizards, one Blind-worm, two Snakes, two 
Progs, two Toads, and three Newts* 

In a Memoir read before the Royal Society, by Mr. Iiigginbottom, 
entitled, 44 Researches to determine the number of species and the mode of 
development of the British Triton, the author states, that only two species 
of Tritons or Newts are met with in England, and that the animals require 
fpur years to attain their full growth. “ The Triton,” he remarks, “ pos¬ 
sesses the power of reproducing its lost limbs, provided the temperature be 
within the limits of G8° and 76° Fahrenheit; but at lower temperatures, 
and during the winter, it has no such power.” Athemeum, April 3,1847; 
^iAanala of Natural History, July, 1847. 
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in the lung's. “ Hence,” says Professor Bell* “arises the 
circumstance that these animals have what is Sailed cold 
hlood; for, as it is from respiration that the hlood derives its 
heat and the temperature of the body is thereby sustained, in 
.animals which have more perfect respiration, it follows that 
where this functjpn is but imperfectly perfornftd, the animal 
heat, muscular force, and all other functions dependent on 
respiration, will he diminished.”* 

In the last class tcnjhich our attention was directed—that 
of'fislieU—the circulation throflghout life was suited to their 
residence in water. The first we shall notice in the present 
class arc likewise fitted for aquaija respiration We shall next 
proceed to those whieli in their very early stages breathe by 
gills, but afterwards by lungs; and thence pass ou to those 
which at all periods possess aerial respiration. 


Oiidek I. — AMPHIBIA. 


“The Kwimiitfug Faogj the Toad, tlic Tudpolo, the Wall-Newt, and tbtr 
water.” —SmaksI’xauu. • * 


The Amphibious Reptiles (order Batrachiai of Cuvier) may 
he separated into two divisions—those which possess both 
lungs and gills throughout tho entire period of life, and those 
which have gills in their young stfetc, and acquire lungs as 
they approach maturity4 The former group possesses some 
animals of very singular structure and Cubits; eb the Proteus, 
which inhabits subterraneah lakes in the Tyrol, the Axolotl 

* History of British Reptiles —Van Voorst. Another of that attractive 
series of works illustrative of the natural history of 4hese countries. In 
tho opinion of the learned author of that worfc, the structural peculiarities 
of the Amphibia ore such as to justify their being regarded as a distinct 
elans, instead of being merely raiiied as one of the orders in Fishes—the 
class Reptiiia. Mr. Jennings hasfgius arranged them in hia “ Manual.” 

t From the Greek word signifying *f r0 9 (A«f. JMtrSchus'). The term 
Batrachian means, therefore, a frog-like animal. 

$ Those in which the gills are permanent are termed Purkknibraw- 
chiate (Latin, bronchia, the gills, and pertnnis, permanent, lasting, staying 
all the year round). Those in which the bronchia: disappear, are termed 
Caducihuanciuatk, the word caducus meaning perishable, falling of 
itself, &c. 
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{Fig* 211), the flesh of which is regarded as an article of 
luxury by the inhabitants of the city of Mexico, near to which 
it is taken. It is, however, to the latter group that we wish 
more particularly to call attention; for in the Frogs, Toads, 
and Newts of these countries, we have the opportunity of 
watching the successive steps by which they become fitted 
for breathing air, instead of continuing to use an apparatus 
adapted, like that of fishes, for aquatic respiration only. 



rig 911.—Axoloti 


Let us give our attention, in the first instance, to the 
changes which toke place in' the eommou Frog (liana tempo- 
raria). The eggB arc deposited at the bottom of a pool of 
water, each egg consisting of a black contr/ 1 , surrounded by a 
cohering of glutinous niatto'i 1 . This covering absorbs water; 
the maBB swells, so that the central portions appear like black 
dots, separated from each other by a transparent jelly; and 
owing, as professor Bell states, to some partial decomposition, 
and the consequent disengagement of a gas, the cntiio mass 
becomes lighter than the surrounding water, and rises to the 
surface. It is in this stage that we have taken Home of the 
spawn, and kept it in gl^ps vCssel^ for tlio purpose of Matching 
the subsequent changes, which Ore much influenced by the 
temperature of the*apartment. When the little Tadpole has 
burst from its prison, the gills begin to developo themsehes, 
and increase rapidly in size until they attain their gt cutest 
development. They are now objects of singular beauty when 
viewed through the microscope; fcr such is their transparency 
that the course of every globule^ as it passes up or down the 
main stem, or enters tue inlets presented by each loaf, is dis- 
thaetly visible. The delight with which this spectacle is 
Jtrarded by children, and the interest they henceforward tako 
lithe previously despised Tadpole, are matters of which wo 
»n speak from personal experience. This period of expan- 
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B»on is, however, more temporary than that of, many of 
our cherished garden flowers. The tufted gills shrink in size, 
until, like the gills of fishes, they are concealed within the 
branchial sacs. The little Tadpole {Fig. 212) begins to feed 
on decaying vegetable matter;' the tail lias become a large 
and powerful organ for locomotion, and a rapid increase in the 
size of the body is perceptible. After a time the hinder feet 
become developed {Fig. 213); then the anterior extremities 
hud fortfi.* (Fig. 214)*; the tail shrinks; the form of the 
perfect animal is assumed {Fig. 215); the remaining vestige 
of the tail disappears {Fig. 216); and instead of an aquatic 
animal breathing by gills, and subsisting on vegetables, we 
have a terrestrial animal, breathing by longs and altogether 
carnivorous. * 



Fig- 215 . * Fig. ate. 


The food of the Frog consists of insects of various kinds, 
and of small Slugs; the number which is thus destroyed is so 
considerable, that the Frog might proye'a valuable assistant to 
the fanner or the gardeneaz The manner in which the food 
is taken is worthy of notice. In the Frogs, as in the Toad, 
the tongue is doubled back on itselt. The point, covered with 
a viscid secretion, is thrown forwards upon the insect and 
drawn back again with such rapidity as scarcely to be detected ’ 
without careful watching.* 

In some of the countries of both temperate and tropical 
regions there are Frogs which, from their habitation, are called 

• We are informed by a friend, who has watched the metamorphosis 
with great attention, that the left fore leg is perfectly developed before the 
other appears. 

t Bell’s Reptiles, 
von. n. 
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Tree*frog^s ( Hylce, Fig. 217). They are described as beautiful' 
and active little animals, not unlike in their colours to those 
of the trunks and foliage, and furnished at the end of their 
toes with small cushions or pads, by means of which they can 
adhere to smooth surfaces. Some of them utter a pleasing 

chirpv which in the cool 
evenings swells into a 
kind of concert, the 
, jCicadee and „ Crickets 
taking part in the per¬ 
formance. * 

The respiration of the 
Frog is not carried oh' 
•by the lungs alone, Ipjtf 
also by the skin; And 
in order that the skin 
may he always kept 
moist, and in a state fit 
to perform this important function, the creature is furnished 
.with an internal reservoir of pure water, absorbed and there 
deposited when fluid is abundant, and given back to the skin 
when additional moisture is required. There is a peculiarity 
even in the pulmonary respiration: it cannot,be carried on in 
the Frog by the expansion and contraction of tlie chest, for 
it is destitute of ribs. e The air is taken into the mouth, and 
the nostrils and throat being closed, it is forced doM’n into the 
lungs. As this movement can only he performed when the 
mouth is shut, the poor creature would perish for want of 
pulmonary respiration if gagged with the mouth open.t 
The Frog is believe^ to have been introduced into Ireland 
in the early part of tho last cdhtury. The common Toad 
{Bufo vulgaris) is there unknown, its absence being accounted 
for, according to,popular tradition and song, by the malediction 
of St. Patrick. The Smaller species, the Natter-jack {B. ca- 
lamita), does not appear, however, to have been banished with 
the rest of. “the varmint,” as it is found in three or four 
Realities in the County Kerry, and at Ross Bay, County Cork. 
Both Frogs and Toads pass the winter in a state of torpidity. 


* At Rio de Janeiro. Darwin’s Journal, p. 94. 
t Bell. Berghaiis and Johnston mention tliat the common Frog 
(Ranu temporaria ) is found on the Pyrenees at an elevation of 7.700 
feet. 
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The remaiuder of the British Amphibia belongs to the 
family Salamandridte, and consists of four specie* of Newts, 
of which one only (Lisaotriton punctatus ) appears to be gcnc-‘ 
rally distributed in Ireland, In the northern parts it is well 
luown by the name of “ Mankeeper/’ and is regarded by the 
uneducatod with apprehension, from fheerronqpus idea that it 
is prone to jump down the throaty of any one whom it may 
find sleeping. 

The metamorphosis of the Newts 
is so similar to thfft’of the* Frogs, 
that 'ytuiy detail on the subject *is 
unnecessary. Thofleaf-like tufts that 
float in the water (Fig. 21^J are 
different in form, though alike in 
function. But it is not only in ex¬ 
ternal figure that the changes of the 
amphibia are remarkable; those in 
internal structure are to the physio¬ 
logist even more interesting. The 
important function of circulation must 
of course he adapted to that of 
respiration. Eijch change in the 
one necessarily involves a corre¬ 
sponding nullification. of the other. Fig. sis. 

It is not our intention to go into a^y 

minute anatomical details; we would only refer to the accom¬ 
panying figures, to show the*nature and extent *of these in¬ 
ternal changes. In the first (Fig. 219) the blood-vessels of 




Fig. 219. 

the Tadpole arc shown in an early stage; the second (Fig. 
220) in a nlore advanced state, and with those arteries which 
arc to convey the blood to the lungs greatly increased in size. 
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Fig. 220. * 

In the third ) the gills have disappeared, and the 

respiratory circulation is carried on hv the arteries of which 
the development was exhibited in the previous figure. 

The Newts, like the 
Frogs and Toads, are 
carnivorous, preying upon 
aquatic insects, larvto, 
worms, and mollusca; 
nor do the larger species 
hesitate at laying hold 
of and' dcv&uring their 
weaker and smaller bre¬ 
thren. The Tadpole of 
the Frog forms also an 
important item in their 
hill of fare. 

When it is considered 
that all the amphibia 
are harmless to man, 
and many of them actually useful, by keeping in bounds 
the diminutive assailants of his crops and pastures, it may 
seem strange that they should have been so generally re¬ 
garded as disgusting and pernicious. Perhaps no individual 
among them has been so slandered as the Toad; and if we did 
not know, in other instances, bow imagination takes the place 
of reason, it might seem incredible that this unoffending reptile 
should have been regarded as “highly poisonous, and this not 
only from its bite—its breath and even its glance were fraught 

with mischief or death.”* It was natural, therefore, that 

* 

* Bell's Reptiles. 
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Shakspcare, living at a tunc when such ideas were still cur¬ 
rent, should embody them iu his writings, and speak of the 
Toadas “loathsome,” “venomous,”and “poisonous 5 ”*should 
place it first in the cauldron of tho witches, and add thereto, 

“ Eye of newt and toe of frog."f 

Such records, ** figuring tho nature of the time deceased,” 
arc of high interest and value, for they serve most impressively 
to mark the varying phases of popular belief at different epqphs. 
Ill one •passage the feet has, given us a singular though 
erroneous tradition, and a profound"moral truth— 

11 Sweet a»e tho uses of adversity, j 
Which, like the to ad, *igly and venwnous, 

Wears yet a precious jewel in liis head.” 

• As You Like It, Act ii. scene 3/ 

There is evidence of the former existence in these countries 
of a gigantic roptile of the present order. VronJtlic peculiarly 
convoluted structure of its teeth it lias received fAmprofessor 
Owen tlio highly descriptive appellation Labyriuthodon: a 
term compounded of 4;wo Greek words, signifying ** a laby¬ 
rinth’ ’ and “ a tooth.” It has left the mark of its footstepg, 
resembling the impression of a hand, on the moist sand-beach 
of the ancient sea*, which sand is now consolidated into what 
is termed “ new red sandstone/’ The impressions vary in 
size; but those of the hind feet are invariably much larger 
than those of the fore. In some cases their length is so much 
as twelve inches, while that of the smaller is about four inches. 
At the Storcton hill, near Liverpool, on the west side of the 
Morscy, similar marks have been found, along with those left 
by live or six smaller reptiles. 

* “ As loathsome as a load.”—T it/Anih* Act. iv. scene 2. 

“As venomed toads/'— Third Tart K. IIunuy YI. Act ii. scene 2. 

“ This poisonous hunch-hackcd toad.”—R icu^bd III. Act L scene 3. 

f For convenience of reference, the passages referred to are extracted:— 

First Witch — 14 Toad, that under the cqjd stone* 

Days and nights hast thirty-one, 

Swelter’d venom sleeping got. 

Boil thou first i’ the charmed pot! 

Second Witch —Fillet of a feuny snake, 

In the cauldron boil and hake: 

Eye of newt anil toe of frog, 

Wool of bat and tongue of dog, 

Adder’s fork and blind-worm’s sting, 

Lizard’s leg and owlet’s wing.” 

Macukth, Act iv. scene 1. 
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Order II.—0PHID1A.—SERPENTS. 



Tiie internal structure of one of tlie Serpents is represented 
in the preceding figure {Fig. 222). We shall only add, that 



* /, tongue and glottis; «?, oesophagus; divided at w to show the heart &c. i, 
toip&ch; i', intestine; c/, cloaca; /, liver; o, ovary; o\ eggs; f, trachea; p t 
tncipal lung; p\ undeveloped lung; vt, ventricle; t\ left auricle; r', right 
uricle; ng, loft aortic arch; ad, right aortic arch; o', a', ventral aorta; w, 
arotid arteries; v, vena cava superior; re, vena cova interior; tyj, pulmonary vein. 




bethub. 


275 

c in order to endow these tribes with the greatest "possible 
flexibility, the number of joints in their spinal column is even 
greater than in the Eels. In the Rattle-snake ( Crotahu , 
Fig. 223) there are about two hundred; and above three 
hundred have been counted 
in the spine of the Viper 
{Natri.v tor quota)*.* Thus 
furnished, they can glide 
along with silence and 
rapidity? climb trees,* and 
leap with considerable vi¬ 
gour and agility. • 

TIk' number of Serpents, 
like that of other reptijes, 
increases towards the tor¬ 
rid zone, while compara¬ 
tively few are found in 
cold regions. They do not 
appear to advance so far 
- northwards as Frogs and 
Lizards. 

44 One of the most cu¬ 
rious facts in*the distribu¬ 
tion of Serperfts, viewed in relation to different, parts of the 
globe, is their total absence from the numerous isles of the 
Pacific Ocean— a phenomenon the more remarkable, since thfc 
neighbouring isles forming the great Indian Archipelago belong 
to those regions of the earth most abounding in Seqwnts. 
Another interesting fact is, that the Serpents, and indeed all 
the reptiles of America, are specifically different from those of 
the Old World; while, on the other fraud, a great many birds 
and several marnmiferous animals of North America are pre¬ 
cisely the. same as those of Europe and a gftat part of Asia.”t 

Some. Serpents live, amid the foliage of twees, some inhabit 
fresh waters, some poisouous tribes live in the seas of tropical 
Asia and New Holland, but by far the greater number are 
terrestrial. According to Selilogcl, there arc at present 265 
known species, and of these only 58 are venomous; so that 
the proportion of the harmless ophidians to those which arc 

* Koget’s Bridgewater Treatise, vol. i. p. 450. 

t Schlogel, u Kssai stir la Distribution GGograpliupie des Ophidicns,” 
as abridged in Berghaiis, Physical Atlas. 
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venomous 1 b nearly as four to one. This is contrary to popular 
opinion, apd it was especially so in the 4C olden time,” Thus, 
whenever Shakspeare mentions one of those animals, it is 
always as a creature to he shunned as hateful or venomous:—- 

11 He is a very serpent in my way; 

whfitesoe’er this foot of mine doth, tread, 

He lies before me.” —King John, Act Si. scene 3. 

The gigantic Boa-Constrictor belongs to those which arc 
nof venomous. It kills its prey by the enormous compression 
it exerts when coiled round the body of its victim, which it 
then proceeds to swallow entire. The tpeth are sharp, point 
backwards, and '.us retain'the food. And here coincs into 
use a curious and bountiful provision with which snakes are 

fumfshed. The lower jaw 
is not united to the upper; 
it is hung to a long, stalk- 
shaped hone, upoil which 
it is moveable [Fig. 224); 
and diis hone has also a 
power of motion, being 
attached to the skull by 
muscles and ligaments. By 
means of tips apparatus, 
which is common to all true Serpents, they can (wallow ani¬ 
mals larger than themselves. This being done, they remain 

in a quiescent state until 
digestion is completed, 
and the calls of hunger 
again excite them to 
exertion. 

In addition to this 
elaborate contrivance, 
the venomous tribes arc 
furnished with poison- 
fangs, “constituting per¬ 
haps the most terriblo ■weapons of attack met with in the 
animal creation”! (Fig. 225). They are two in number, 
fixed to the upper jaw, or, to use more precise language, one 

* Fig. 225.— p, poison gland; its duct terminate, in the large moveable tooth or 
fang/; m, muscles which raise the lowor jaw and compress the poison gland. 

j Jones's Outline of the Animal Kingdom. 


p m 



Fig. 22fi. —Poison api auatijr or Rattlk- 

tfNAKK.* 
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is fixed to each superior maxillary bone. Whenjiot in use, 
they be flat upon the roof of tlie mouth, concealed by a fold 
of the skin. In each fang is a channel, which opens, not at 
the point of the tooth, but near to it, by a longitudinal fissure. 
Through this passage the poison flows. » When the animal is 
irritated the poison-fangs arc erected in a moment; and when 
they are struck into the victim, it is easy to imagine how 
forcibly the poison must be injected into the wound; fo£ the 
ppworfid muscles wliiuh elevate the lower jaw serve at the 
some time to compress the poison-Uhg. 

Behind the large*poison-fang in actualjisc are the germs 
of several others, ready to sifpjdy its place if accidentally 
broken off, each of which is soon “ adapted in all respects to 
take upon itself the terrible office of its predecessor.” 

The poison itself is neither acrid nor burning. On the 
tongue it only produces a sensation like that fatty matter, 
and it. may be swallowed without danger; but introduced into 
the blood in sufficient quantity, it ’cause* death with fearful 
rapidity, though tlic p # ower varies, according to the species and 
other circumstances. To avoid such consequences, the beet 
precaution is that which is adopted in these countries for tlie 
bite of a dogf supposed to be majjU the immediate cutting % out 
and cauterising of the wounded part. 

In one genus of the poisonous Serpents there exists a pro¬ 
vision which puts the unwrary on his guard, and discloses the 
proximity of the dangerous reptile. We allude*of course to 
the Rattle-snake {Fig. 223). Its tail is terminated by a 
scries of horny rings, loosely put together, which rattle with 
the slightest movement of th$ anipjal, and even with the 
vibrations of the tail when the creature itself lies in conceal¬ 
ment.* * 

Among the venomous Serpents is on® which possesses a 
classical and historical interest, associated as it is with the 
death of Cleopatra—the Egyptian Naja or Asp {Fig. 226). 
It is at present, much used by the Egyptian jugglers in their 
exhibitions. One of a nearly allied species, the Cobra-di- 
Capello, lias a curious mark on the skin of the neck, not unlike 
a pair of spectacles. A specimen of this Snake was pre¬ 
sented to tlie Belfast Museum, by Major Martin (now residing 

* The information here given respecting the poisonous Serpents is 
almost entirely derived from .Jones’s Outline, Carpenter's Zoology, and 
Milne Edwards's “ Elemens do Zoologic.” 
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at Ardrossan, Ayrshire), who narrated to us the following 
interesting occurrence:—While stationed in Ceylon, his ser¬ 
vant one morning ran into his room, ami informed him that a 
favourite Tien was lying dead in her nest, and that the twelve 
eggs on which ^he had been sitting were taken away. Sup¬ 
posing it must have been by a Snake, immediate search was 
made throughout the licn-house and other adjoining premises, 
whea. a Colira-di-Capello was found under a piece of wood, 
and was immediately killed; being djfcned, the egg?; were 
found in its holly. Nine out of the twelve eggs were broken; 
the remaining thr*". were immediately put'under another Ifen 
that was sitting, and in duo time a chick was produced, and 
the race of the feathered favourite thus preserved from 
extinction. 


Some of the great Snakes 
found iu India incubate* or 
sit on their eggs. This 
fact was obseiwed iu the 
case of a female (Python 
biviftatus) in the menagerie 
of the Museum at .Paris, 
lfor body was "coiled round 
the eggs (fiftefti in number) 
forming; a cone, at the top 
of which was her head, The 
temperature of the body was 
sensibly augmented while 
incubation was going on, 
which lasted for nearly two 
months. During the. whole, 
of this period she ate no¬ 
thing, hut drank greedily 
several times. As soon as 
the young were hatched she left, them to themselves, evincing 
no further affection for the offspring over which she had so 
sedul<fu$ly brooded.* 

The remains of Serpents of this tribe, and of that of the 
Boa-Constrictor, have been found in the London clay, thus 
proving the former existence in these kingdoms of reptiles 
which are now only known in tropical countries. No Snakes 



Fig. 226.—Euvpxi an Naja. 


* Annates dcs Sciences Naturelles, tome xvi., p. fi5, Quoted in Note to 
Jenyns’s Edition of White’s Set borne, p. GP- 
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of any kind whatever exist in Ireland. In England, the 
harmless tribes arc represented by the Common or Ringed 
Snake (Natrix torquata ), and the venomous by the Adder, 
or Common Viper (Pelius farm). The injurious results of 
the bite of the latter reptile would appear to be ranch exag¬ 
gerated. Professor Bell states that ho has ne^er seen a case 
which terminated in death, nor has # lic been able to trace to an 
authentic source the numerous reports of such a termination. 

. Both species lie torpid during the winter, concealed under 
hedges, or the hollow roots of a tree*, or any other sequestered 
and sheltered situation. The numbers that thus remain coiled 
together are sometimes so considerable, duit. Dr. Carpenter 
mention* an instance which came within his own knowledge, of 
1,300 llingcd Snakes hieing found in an old limekiln.* The 
return of a more genial season and a higher temperature again^ 
rouses them to activity. I fence the remark dT the poet— 

il It is the bright day that brings forth the addor, • 

And that craves wary walking/*—Su*hsri-;AltK. 

• • 
Those reptiles possess, as Jjs well known, the power of 

changing or (•listing off their skin. Before it is east off—Mi 

process which appears to take place at uni-main intervals—- 

the colouring is dull, and the animal *cems blind. When # tha 

new skin is completely formed and hardened underneath, the 

old one hursts or splits asunder about the neck, being removed 

as the animal passes through any tangled copse. 

A remarkable difference exists between the Gohvmon Snake 

and the Viper with regal'd to the. production of their young. 

The former is oviparous, and deposits from'sixteen to twenty 

eggs, which are vivified by boat* Thu latter is nvo-vivi parous; 

that is to sav, the young are prodrited from eggs; but in the 

very act of deposition the membraneous covering of the egg 

is rent asunder, and the young—which vary in number from ' 

sixteen to twenty—come forth alive. • , 

Dr. Clarke, in speaking of the Common Snake, remarks^ 

The movements of this species arc highly elegant. Its cour&f 

among grass or underwood is performed in a zigzag direetiMl > 

the head and neck are thrust forward alternately to the r|$ht * 

and left, whilst the rest of the body follows precisely * 

same course. In its progress the head pushes aside th£ 

blades of grass or other yielding bodies, and the remainder of 


Zoology, vol. i. p. 5GO. 
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the body follows without communicating any motion to them; 
and in this way a snake will often steal across a meadow, or 
through a thicket, unperceived by a person standing at a little 
distance.”* In contrast with the clear and simple statement 
here given of the movements of the common English Snake, 
it is interesting to place the magnificent description so well 
known to every reader of Paradise Lost”:— 

* 41 So spake the enemy of mankind, enclosed 

In serpent, inmate bad! grol towsftKKve 
Addressed his way 1 , not with indented wave 
Prone on the ground as since, but on his rear 
Circular \ *sc of rising/olds, that tower'd 
PoUl above fold, a surging maze! liis head 
Crested aloft, and carbuncle his eygs, 

’With burnished neck of verdant gold, erect 
Amidst his circling spires that on the grass 
Floated redundant.”— Book ix. 

Like m;in‘y other now exploded specifics, the flesh of Ser¬ 
pents, or the, liquid, especially wine, in which they were 
infused, was held of peculiar efficacy for the cure of disease, 
and as an nntidote to poison. These ideas, preposterous as 
they may now appear, were not discarded until tlio last cen¬ 
tury was far advanced. In Dr. Owen’s work on Serpents, 
published in London in 1672, wc are informed* that “tlmir 
flesh, either roasted or boiled, the physicians unanimously 
prescribe as an excellent restorative, particularly in con¬ 
sumptions afld leprosy.” 

There is another reptile equally inoffensive, and not less 
maligned than some already mentioned—the Blind-worm, or 
Slow-worm of Britain, .described as the “eyeless venom’d 
worm” by Shakspcare. #et it lias in fact no poison fangs, 
and is naturally of so timid and gentle a disposition, that only 
under cireumstnnees*of great provocation will it attempt to 
bite. It is unknown in Ireland; hut in Scotland wc have 
teen it broken in two by'the blow of a slight rod, thus illus- 
, fitting the correctness of the Liutueau appellation —Anguis 
'■ ffiagilis —the Fragile Snake. 

To the systematic naturalist this creature is interesting 
( from its exhibiting in certuin points the characters of two dis¬ 
tinct classes of reptiles. The body is destitute of legs, in that 
respect resembling the true Serpents, while at the same time 

% 


* Magazine of Natural History, 1838, p. 479. 
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the jaws and cranium are consolidated, thus resQjnbling those 
of the Lizards. 

The great altitude at which some Snakes are found is worthy 
of notice, as it necessarily involves their capability of living at 
a lower temperature than might have •been expected. It is 
stated that twb species of Viper, one of them the Common 
Adder of England, arc found on # thc Alps at an elevation of 
5,300 feet; and. the Blind-worm nearly as high as 6,000/eet. 


Order III.—SAIJRIA.—LIZARDS. 


1 Gay Wizards glittering on the walls 
Of ruinorl shrine* busy ami bright, 

As they were all alive with light.”—M ooue. 


In this order the body and tail arc elongated, the jaws are 
furnished with teeth, the skin is covered with scales, and the 
animals have generally four feet. About two lutndred species 
are known, which are distributed by naturalists into nine or 
ten families, and numerous genera. 

The flesh of many of the foreign Lizards, when cooked, is 
white, and is relished as very f^ood food. Humboldt has 
remarked that all the South American species within the 
tropics, and inhabiting dry regions, arS esteemed delicacies' 
for the table. Their habits present considerable variety. Mr. J 
Darwin mentions one {Amblyrhyncus crisiatus) that swims out 
to sea at the Gallipagos Islands, and feeds upon a sea-weed •. 
that grows at the bottom; and another (A. sub-ertstatus) that \ 
makes burrows on the land. He watched one of these for j 
along time while making its excavation. “1 then,” con-; 
timics he, 4 ‘ walked up and pulled it by the tail; at this it j 
was greatly astonished, and soon shuttled up to see what was ? 
the matter, and then stared mo in the face, as much as to 5 
say, ‘ What made you pull my tail ?’ 99 
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The genu* which comprises the greatest number of species 
is that of the Iguanas (Fig. 227), which are found only in 



y ig. 227.—'lav *ma. 


. JliQ New World. Some of these are so much as five feel in 
length, and the Colour a beautiful green of a variety of similes. 
They havo®n -singular crest along the back, and a hanging 
pouch, like the dewlap of oxen, under the chin. This pouch 
■ they have the power of inflating with air. They live among 
the. branches of trees, and feed principally, but not exclu¬ 
sively, upon leaves and fruits. Eggs and insects form a por¬ 
tion of their diet.* ^ - c 

Darker in colour and more repulsive in a spoilt are the 



; Geckos (Fig. 228) or Nocturnal Lizards. “Though timid 

{and harmless, they are always regarded by the vulgar as 
3 

* A gigantic fossil reptile discovered in the South of England, in 183*1, 
' by Dr. Mantoll, is named the Iguanoclon, from its resemblance in many 
jj points of structure to the Iguana. 
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venomous and highly dangerous. Besides the depressed form 
of the body, they are eminently distinguished by having the 
feet pal mated, or rather lobod and dilated into discs,”* In 
consequence of this peculiarity of structure they can ascend 
walls, tmd even run along ceilings, ffheyjurk in crevices 
(luring the day, and conic forth at night in pursuit of their 
insect food. 

Perhaps, however, there arc no reptiles to which a greater 
degreG of popular h Acres t attaches than to the (Jameleons 
(Fig* 229). They arc exclusively natives of the warm parte 
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of the Old World, and exhibit several structural peculiarities. 
Like other Lizards tliev have five toes; hut they are divided 
into two parcels, and thus adapted for climbing. The tail , 
also serves as an instrument for prehension. The eyes have * 
such independent powers of motion that they can lie turned, 
in the most- opposite directions at the same time. The tongue , 
is of great length, and is terminated by an adhesive disc, 
which they dart out with unerring aim at their insect prey. 
We have watched for hours their sluggish and almost in&ui- < 
mate appearance, though even at sueli times they occasionally ' j 
manifest the singular changes of colour for which they are so 1 
celebrated. These, however, are not to the extent set forth . 


in a well-known poetical composition, with which every 
school-boy is familiar: hut after all allowance for poetical 
exaggeration, the phenomenon is sufficiently curious to have 
boon for a long time one that naturalists were unable to 
explain. It was reserved for Milne Edwards to solve the 
problem.f He lias shown that there exist, in the skin of 



* flwainsvrti on Fishes, Amphibia, ami Reptiles. 

■f Annalos dos Sciences Mature lies, January, 1834. 
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these animals, two layers of membraneous pigment, or colour¬ 
ing matter, so arranged that, both may be visible at the same 
time; or that the lower layer may appear in varying propor¬ 
tions amid the upper; or that it may be altogether concealed 
beneath it. This mechanism is similar to that which exists 
in some of tlio Cfuttle-fish, to whose changes of colour we have 
already referred (Part I., p. 190). 

The Lizards, which are regarded as the true types or repre¬ 
sentatives of the order, do not belong ic any of the families 
yet mentioned, but to the LaceHidce. These have long, 
slender, forked tongues, and are the attractive and nimble 
reptiles which greet the eye of the traveller in Prance and 
Italy. The family is not confined to Europe, some of its 
members are found in each of the four quarters of the globe. 

to this group that the two species of English Lizard 
belong— Lacerta agilis and Zootica vivipara. Between them 
a difference Exists similar to that which has been mentioned 
. in the two species of Snakes (p. 279). The larger Lizard 
(L. agilis ) is oviparous; the,smaller (Z. vivipara ) brings 
forth her young alive: or, to speak more correctly, is ovo- 
1 viviparous.* 

Perhaps no one circumstance connected with their economy 
is more surprising, when seen for the first time, than tins 
facility with which the tail separates from the body. Great 
, is the astonishment of a person unacquainted with this pecu¬ 
liarity, whcn'he grasps the tail and finds it remaining in his 
hand, while the swift-running reptile effects its escape. 

The following characteristic occurrence is narrated by Dr. 
J. L. Drummond:—“ Being on the sea-shore at Pulo Bay, in 
Sardinia, and searching for specimens of natural history, I 
observed a large Lizard running for shelter under a heap of 
stones. I was just A time to seize it by the end of the tail; 
t but suddenly the resistance made by the animal to my attempt 
| to drag it from its hiding place ceased, and I gave it up for 
-lost; hut as suddenly had cause for alarm myself, on seeing 
' what appeared to he a small Snake leaping with great agility 
t about my feet, and springing as high as my knee. I instantly 
’ started out of its way, and watched it at a respectful distance, 
1 when I found that it was the tail of the animal, which I was 
not before aware could so easily separate. 

t * Tlicmeaning of this term has ho.cn already explained, vide p. 279. 

t “ First steps to Anatomy,” p. 86. 
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As these animals come forth in sunny weather, decked in 
bright colours, and gifted with the power of rapid movement, 
it is not strange that, in more southern countries, where they 
are more numerous than here, they should bo mentioned 
among the peculiarities and attractions of the scenery, 

-, ■ u The green hills • 

Arc clothed with early blossoms, through the grass 
The quick-eyed lizard rustles, and the bills 
Of summer-birds sing welcome as ye pass.” . 

9 _ • Child Hakold, canto iv. at, cxvii. 


From the most popular of thc"order, we turn to the most 
formidable, the @rocodilcs. Of these, J* the Alligators or 
Caymans are peculiar to A^ncrica, the true Crocodiles to 
Africa, and the Gaviais to Asia , ,f * The Crocodile of the Nilo 
formed one of the innumerable idols of the ancient Egyptians. 
Ills great strength is almost proverbial. “ Up estecmethlHTO 
as st;;aw, and brass as rotten wood. The arrogcannot make 
him flee; sling-stones are turned with him # mto stubble. \ 
Darts arc counted stubble; lie laughdtli at the shaking of • 


a spear. Yet this formidable reptile is endued witli habits , 
which render him one of the great benefactors* of the huihan >’ 


race. 


“ In thc*grand policy of nature, the scavengers are by no 
means the lffnst important agents. In hot climates especially, 
where putrefaction advances with st> much rapidity, were there 
not efficient and active officers continually employed iu speedily ,j 
removing all dead carcasses and carrion, the air would ho 
perpetually contaminated with pestilential effluvia, and entire ■ 
regions rendered uninhabitable by the accumulation of putre¬ 
fying flesh. Perhaps, however, no localities could bo pointed 
out more obnoxious to such a frightful cause of pestilence than 
the banks of tropical rivers—those gigantic streams which, * 
pouring their waters from realm to realm, daily roll down * 
towards the sea the bloated remain^ of thousands of creatures ' 
which taint the atmosphere by their decomposition.’^ ! 

Such are precisely the situations inhabited by the various j 
species of Crocodiles and Alligators. They are specially \ 


* Bcrghaiis’s Physical Atlas. By several naturalists the Crocodiles are \ 
formed into a distinct order, termed, from their peculiar covering, Loricata f ’) 
or mailed. * 

f Job xli. 27—29. <; 

X Jones's Outline, 559. 
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designed by nature to feed upon putrefying materials, and so 
' strong is this-impulse, that when they drown a living animal, 
it is said not to he devoured immediately, but dragged into 
: some place where it can he kept until decay lias set in.* 

But though, like other gourmands, the Crocodile keeps his 

* game until it ha*j acquired the racy flavour and tenderness of 
muscle which comes with decay, the organ of taste, the tongue, 

? lias not the usual freedom of motion; it is flat and fleshv, and 
is attached to the mouth so much that the ancients supposed 
it was altogether wanting. t u 1 * 

We can account, therefore, for their idea respecting the 
' tongue, but there w^re other notions current respecting these 
reptiles which cannot he so easily explained; such as their 
, uttering piteous cries to allure travellers to the water, and 

* there destroying them, weeping while they did so. To this 

Shaksjjeare alludes in the passage—- 

“ Glosttr’s show' 

lle^irilos !jjm, as the mournful Crocodile 
r With sorrow snares relenting passengers.” 

Second Part « T tixa IIbnuv VI- act iii. scene 1. 


In the “Vo??ige. and Travaile of Sir John Maundevillo, 
Kilt,” between the years 1322 and 1356, we ahi furnished 
with another example of the prevalence of these old errors:— 
“ In that eontre and he all yonde, hen great plenty of 
Crokodillcs, that is a manner of along Serpent, as I have, 
seyd before. ,f These Serpents slew men, and thei eaten hem 
wepyngc; and whan thei eaten, thei mevon the over jowe, and 
lought. the nether jowe: and thei have no tonge.” 

The Crocodile sometimes attains the length of thirty feet, 
lit Mr. Swainson remarks^ “that it is only dangerous when 
fn the water; upon land it is a slow-paced and even timid 
animal, so that an active hoy, aimed with a small hatchet, 
might easily despatch one. ’’ He elsewhere adds, that on land, 

■ so far from attacking man, they fly from his presence.’ 1 

, The beneficent provision by which the teeth are kept at 
all times in full order for their appointed functions, is not less 
complete or effectual than in the Shark (p. 242) or the 
Serpent (p. 277): a successive series of new teeth is ever 
‘growing throughout, the entire period of life; each grows 
through the central portion of its predecessor, which is partly 

b 


* Swainson. 
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absorbed and finally thrown off. It was supposed by one 
writer that the Crocodile had so many teeth as there are 
days in the year. Professor Owen * remarks that the number 
of teeth developed by a Crocodile, throughout its entire life, 
would doubtless exceed even this liberal allowance, But with 
regard to those} wjjich are in use at tiny jjiven time, the 
number is now well ascertained: # thc Crocodile of the Nile 
has sixty-eight; the common Alligator {A. Indus), seventy- 
six; and the great Gavial (Gavialus Gangetkus), one hundred 
and eighteen. • * • 

Thus notice of sauriau reptiles, fiowcvers light, cannot be 
closed without aomcflrcferoncc* to ^hestrangedbrins and gigantic 
proportions of the fossil species discovered in these countries. 



jfig. 2-10. —lliTIlYOSAT’KPS. 


One of them, the Tcthtfosain^^ {Fig. 230j, or Fish-lizard, 
received that name from some resemblance of the vertebrae to 
those of fishes. • Seven or eight species arc now known, 
exhibiting singular combinations of structure, such as on* no 
longer found united in any living animal. Some of these 
individuals wore not less than thirty feet in length. They 
were marine reptiles, proving upon fishes wlio?£ scales and 
bones, found in hardened musses in the interior of the skeletons, 
and strewed elsewhere in great abundance, unfold a tale 
respecting the former inhabitants of the ancient ocean from 
which these islands wore upheaves]* " 



Fig. 231 — rixsjos UTiirn. 


Another genus is that of the Plesiosaurus]’ [Fig. 231). 
‘ To the head of a Lizard is united the teeth of a Crocodile; 


w Odontography, p. 2#d. 
f From two Greek words, meaning 


“near to* 1 and ‘‘ft Lizard.” 
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a neck of enormous length, resembling the body of a Serpent; 
a trunk and tail having the proportions of an ordinary quad¬ 
ruped; the ribs of a Chameleon, and the paddles of a 
Whale.”* 

The Plesiosauri appear to have lived in shallow seas and 
estuaries, and to haVb breathed air like the Icthyosauri, or 
like the Whale and the porpoise. The most romnrkablo 
character is the extraordinary extension of the neck, to a 
length nearly equalling that of the body and tail together, and 
surpassing, in the number of its vertebWc (thirty-three), tliai 
of the Swan. It is supposed to have “ swum upon or near 
the surface, arching back its long neck like the Swan, and 
occasionally darting it down at the fish which happened to 
float within its reach.” r 

The Pteroclactyles f ^Fig. 232) constitute another genus. 



Fig. 232.—Ptpeodactyleb. 


About eight species arc 'now known, the size varying from 
that of a Snipe to that of a Cormorant. They were consi¬ 
dered by Cuvier tbc most extraordinary of all the extinct 
animals that had fallen under his observation; and such as, if 
we saw them restored to life, would appear most unlike to 
anything that exists in the present world. 

These flying reptiles resembled, in some degree, our modern 

* Dr. Buckland’s Bridgewater Treatise. Wc use the words of that 
eloquent writer, so far as our limited space will permit. 

f From two Greek words, signifying 11 wing-fingered,” some of the 
finger-joints being of such a length as to have served as the supports for 
^membraneous wing. The dotted lines in the figure (232) indicate the 
Supposed outline of this wing, and of the skin of other i>arts of the body. 
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Bats. Most of them had the nose elongated, like the snout 
of a Crocodile, and the mouth armed with cohical teeth. 
Fingers, furnished with long hooks, gave them the means of 
climbing trees, or hanging in the manner of the Bat and the 
Vampire. The eyes were of enormous size, apparently as a 
provision for nocturnal flight. From the remains of insects 
found with the bones of Pterodactyles near Oxford, some 
confirmation of the conjecture is derived, that their food was 
insects^; but the larger species of Pterodactyle had head* and 
tbctli so much larger and stAmgci* than such prey required, 
that they may possibly have fed on fislies, darting down upon 
them from the air. It is provable, the retire, they possessed 
the power of swimming; and thus qualified for all services 
and all elements, they*realised Milton’s description:— 

-“The fi^jd 

OVr bog or steep, through straight, rough, dense, or rare, 

"Willi head, hands, wings, or feet, pursues his way, 

A nd swims, or sinks, or wades, or creeps, or fjjes.” • 

• 1’aradish Lost, Book ii. line 94?: * 


Oudeii IV.—TESTUDINATA.*—TORTOISES. 


“ And in his needy shop a Tortoise hung, 
An Alligator stuffed, and other skins 
Of ill-shaped fishes.*— Sha^stkake. 


Lost it not excite surprise that, in the passage just quoted, 
the word “ fishes ” should he applied to reptiles. It is still 
used by the uneducated in speaking of *vann-l>1ooded mammalia, 
which, like the Whale, live in the sea. And let us not look 
with scorn upon those fallacies; for ever as our own know¬ 
ledge increases, we should become more sensible of its limited 
extent, and more indulgent towards the errors of others. 

Tortoises are distinguished from all other reptiles by having 

* Latin Testudo , a Tortoise. The Greek chelys signifies a Water 
Tortoise; the term chelonian reptiles, which is hence derived, is applied 
botli to land and to water species. 
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the body enclosed between two shields, with apertures for 
the head, the tail, and the four 'legs. The jaws are horny 
and without teeth. 

If we look upon one of the common Land Tortoises, slowly 
pacing along, and clad in its unyielding armour, wc arc 
inclined to asw, “ ^ 7 hv should it be called a vertebrate 
animat? Where are the vertebra ami the ribs?” 

If wo examine the under aide of the shield that covers 
the hack of the animal {Fig. 233), the question may with 
ease he answered. The rtructure of that shield—or, as it is 
termed, the carapace —reveals the vertebra and ribs, but 



fi f 

Fig. 233.— Sifni.KroN of Tortoim:.* 

* Fig. ‘233.-Skej.kton of Land Toiitoisk with the platirnn or lower shell 
removed.—tic, cervical vertebra*; dr, dortsal vertebra?; i\ ribs; sr, btornal ribs, or 
marginal pieces of the carapace; u, scapula; cl, clavicle; co, coracoid bone; 
% pelvis; Jt femur; t, tibia; fi, fibula. 
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strangely altered. The vertebr© have becomo ^immoveable, 
and the ribs so widened as to touch each other throughout 
their entire length. Still the anatomist can trace, under 
these and other modifications of structure, the parts with 
which he is familiar in other animals. In the lowei sh^fl, or 
plastron [Fig . 1 236), lie can, in like maimtjr, recognise the 
breast-bone (sternum), modified iii its structure so as to form 
a large oval plate. 

Th# number of sjmeies atjiresent known is sixty-nine; and 
these, arranged according to thoiriiabits, may be conveniently 
spoken of as— § * 

Land Tortoises, of wlficli there ate 15 species. 

Freshwater Tortoises. 46 ,, 

Turtles, or Marine Tortoises,.. 8* ,, 

The animals of this order are, more than any other repTT£5Si 
limited to the wanner portions of the globe; ye^hree of the 
marine species, having at different times beqji borne by the 
waves and currents to different parts of*the shores of itlfesc 
countries, are, according to established custom, eutitlcd to 
rank with our indigenous animals. 

Among the species thus 
added to our Fauna is the 
lluwk’s-biirTurtle* ( Chelo - 
nia imhricala. Fig . 234). 

The one best known to epi¬ 
cures is the Green Turtle 
(Chelonia my das); hut the 
funner species is that which 
supjdies the valuable Tor¬ 
toise-shell of commerce, ami 
to it our observations must 
be restricted. * 

“ The structure of the 
tvholo family is admirably 
adapted to their marine 
habits. The body is flattened 
so as greatly to facilitate 
their progress through the water; the feet are formed into 
tlie most perfect oars, by means of which they tire propelled- 

* The other two species are the Coriaceous Turtle —Sphangis cortaceu 
and Chelonia caoutina. 



Fig. 234.— Hawk’s-duj. Turtle, 





292 t INTRODUCTION TO ZOOLOGY. 

with considerable force and velocity.”* “ The Green and 
Hawk-billed’in particular,” says Audubon, “ remind you, by 
their celerity, and the case of their motions, of the progress 
of a bird in the air.” They feed on sea-weeds, fishes, 
mollusca, and Crustacea. The jaws are strong and firmly 
articulated; the ?iomy beak, which bears ssme'resemblance to 
the bill of a Hawk, is very hard, and the edge sharp. 

The aimual resort of the various species of marine Turtles 
to the land, for the purpose of depositing their eggs, is one of 
the most interesting point»«of their history. On the island ol 
Ascension, on the shores of the Gulf of Florida, and in many 
other places, mmufifrablc multitudes arrive for this purpose 
during the early part of the summer. The eggs, amounting 
to one hundred and fifty or two hundrelJ, are laid in a hole 
scraned on the beach, they are then covered with sand; and 
the Turtle, having accomplished the object of her mission, 
retreats wit^all speed to the water.t 

As the flesh of this species is not considered very palatable, 
the Tortoise is pursued and captured solely for the value of 
its, shell. It is taken on the Itest coast of New Guinea, at 
Cuba, and at various other localities; but the Tortoise-shell 
which comes from the Pacific Ocean is considered much more 
voidable than that of the Atlantic. 

The River Tortoises ( Trionycidce) arc exclusively carnivo¬ 
rous, and eat their food In the water. They arc without 
Beales, and are hence called “ soft Tortoises.” In the Ganges 
they are very numerous, and prey like the Gavials on the 
bodies of the natives floating down the stream. J The feet 
are webhed. The Marsh Tortoises ( Emydce ) are found about 
lakes, ponds, and small* levers, and swim with considerable 

* BcII’h British Reptihs, p. 2. 

f The description given by the poet Is too appropriate to be omitted:— 

c 

“ The pregnant Turtle, stealing out at eve, 

With anxious eye and trembling heart, explored 
The loneliest coves, and in the loose warm sand 
' ,Deposited her eggs, which the sun hatch’d; 

Hence the young brood, that never knew a parent, 
Unburrow'd, and by instinct sought the sea: 

Nature herself, with her own gentle hand, 

Dropping them, one by one, into the flood, 

And laughing to behold tlieir antic joy, 

? When launched iu their maternal clement.” 

: t Swainson, p. lie. Montuomicky’s “Picucan Island. 1 * 
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facility. In them also the feet are webbed. *The food 
consists of Fishes, Amphibia, Insects, MolJusca, jyid carrion. 
Some which inhabit the waters of Carolina and South America 
are called Alligator Tortoises, and are remarkable for their 
activity and for the great strength of their jaws. 

The Land Tortoises ( Testudinidas ) arcentirely herbivorous; 
the feet are blunt," and furnished with short claws. The 
species best known in this countfy is the (Testudo Grceca, 
Fig. 235 , 23C>), When at liberty, it buries itself towards 


" EANB Tortoise. 



233.—Upper Surface. 23G.—Lower Surface. 


tlio beginning of winter, ami remains in its dormitory until 
spring. 

The great longevity of these creatures seems to l>c one of 
the most remarkable circumstances in their history. One is 
recorded as living at Peterborough whose age must have 
been about 220 years. “ Bishbp AfyMi's predecessor in the 
see of Peterborough bad remembered* it about sixty years* 
and could recognise no visible change. JIo was the seventh 
bishop who had worn the mitre during its sojourn there.”* 
The weight of this animal was yet it moved with 

apparent case, though pressed by a weight of eighteen stone. 

Mr. Darwin mentions the great abundance of Tortoises in 
all the islands of the Galapagos Archipelago. These creatures 
sometimes grow to an immense size; he had been told of some 
so large that six or eight men were required to lift them from * 


* Extracted from Murray’s ‘‘Experimental Researches,” as quoted in 
foot-note to Sir William Jardinc’a edition of “ White’s Selborne.” 
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the ground. They arc fond of water, travel great distances 
for it to springs on the elevated grounds, and drink largo 
quantities. From this circumstance it. occasionally happens, 
that the inhabitants of the lower district, when overcome with 
thirst, will kill a Tortoise for the sake of the contained water. 
“ They believe ” says Mr. Darwin, “ that these animals are 
absolutely deaf; certainly^ they do not hear a person walking 
closo behind them. I was always amused, when overtaking 
one'of these great monsters as it was quietly pacing along, to 
see how suddenly, the instant I passed, it would draw in its 
head and legs, and, uttering a deep hiss, fall to the ground 
with a heavy sound, as if Htruek dead. ■' I frequently got on 
their hacks, and taen, upon giving a few raps on the hinder 
part of the shell, they would rise up ami walk away; but I 
found it very 1 'difficult to keep my balance.”* 

‘“‘"Were we tp give full credence to the authority of Pliny, 
we could n/i t dotlbt, notwithstanding vvliat has just been 
pientionedV that Tortoises Lave sadly dwindled from their 
firmer amplitudei for he expressly ipfottns us, “ there he 
found Tortoises in the Imliru Sea, so great, that only one 
shelc of them is sufficient for the roufe of a dwelling-house.”* 
Exaggerated as this statement may nppear, if applied to 
existing species, it is literally true respecting sonic which lived 
in remoter periods—another instanco of how the light of 
Fiction “pales her ineffectual tire” before the brightness of 
Truth. 

The fact to which wn advert may he briefly told. In the 
north of India, and from the Sewalik Hills, which fonn a 
lower chain of the Himalaya Mountains, great numbers of tho 
fossil remains of vertobrated animals were discovered by Dr. 
Falconer and Major Oautley. Among these were numerous 
fragments of a gigaptic fossil Tortoise, which after their arrival 
in London, were exhibited at a meeting of the Zoological 
Society,J and am now in the Dritish Museum. From the 
relative size of the bones, and portions of tho hIicII of this 
extinct reptile, as compared with the corresponding parts of 
recent species, it was estimated that the lower shell ( plastron) 
had been nine feet four inches long, and tho upper shell or 
buckler {carapace) twelve foot throe inches; eight feet in 

* Journal, p. 464. Tho specie.* spoken of ii the Tisiudo Indicut, 

f Pliny’s Natural History. London, 1GI5L Vol. ii. p. 431. 

j Vide Proceedings, 26th March, and May 14 th, 1844. 
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diameter, and six feet in height. The foot of the animal 
when living must have equalled in size that of the largest 
Rhinoceros. The entire length of the Tortoise, from the most 
careful admeasurement, was inferred to have been about 
eighteen feet, and its height more than seven. 

Those remain* wore collected during a period of eight or 
nine years, along a range of eighty miles of hilly country. 
From the circumstances under which they were met with, in 
crushed fragments, contained in elevated strata which Have 
iimlcrgdho considerable disturllaiico.no perfect “ shell,** nor 
anything approaching to a complete skeleton, was found. In 
*•1835, when the first?of these fjjajsil remaiiuf were discovered, 
there was no record of any colossal reptiles m this order; and 
it became a question, “JTo what animal could thpso enormous 
hones have belonged V 1 Vain, for a long time, was^all^ 
research and all conjecture; the problem was titill unsolved, 
and the interest attached to its solution contiifts^l daily to 
increase. At length a small Land Tortoise furnished to the 
investigators the data for its solution. One of its diminutive 
leg bones resembled in form one til' the immense fossils. AmJ, 
sis in the “Castle of Otranto,” the helmet which filled the 
court-yard, tin* gigantic foot, the colossal hand, and the sword 
which required a hundred men t<f carry it, were all associated 
together; so, when the creature which had borne this pon¬ 
derous fossil had been discovered, tin? mvsterv was revealed, 
and no difficulty was felt in assigning to every otljer bone its 
proper place.* 

The researches of geologists have shown that several species 
of both Land and Freshwater Tortoises lived, in former times, 
in these countries; and the retnain^ \>f the marine species 
discovered have been so numerous as to prove that our own 
seas were at one period more abundantly provided with 
Turtles, of different kinds, “ than the same extent of ocean 
in any of the warmer parts of the earth at tli?present day.”+ 

Having presented the Tortoise to our readers under so many 

* The name bestowal on this fossil Tortoise was ColossocMys Atlas: 
the firf-t term—literally, “Colossal Tortoise”—having reference to its 
size; the second loan Indian tradition, of the world having been placed 
on the back of an elephant, \\hich was sustained on a huge Tortoise; the 
creature thus performing the duty of Atlas, who, according to classic fable, 
supported tho world on his shoulders. 

f Professor Owen, in a paper read before the Geological Society, 1841. 
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different aspects, we cannot conclude better than by exhibiting 
his behaviour when in love! T.he words are those of Professor 
Edward Forbes:— 

M Among Lycian reptiles the Tortoise is the most conspi¬ 
cuous and abundant. The number of these animals straying 
about the plains, and browsing on the fresh herbage in spring, 
astonishes the traveller. In April they commence love-making. 
Before we were aware of the cause, we were often surprised, 
wh<$n wandering among ruins and wasto places, at hearing a 
noise as if some invisible geologist was busily occupied close 
by, trimming his specimens. A search in the direction of the 
noise discovered ^hc hammer in the shape of a gentleman 
tortoise, who, notneing gifted with vocal powers, endeavoured 
to express $ie warmth of his affection to his lady-love by 
rattling his sSiell against her side.”* 

-1 iv 0 ° 

•» 

* Travels Lycia, by Lieut. Spratt, H.N. and Professor Edward 
Forbes, voL ti, p. 67. The species were Tcstudo Gratca aiul marginatu. 
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“ Birds, the free tenants of land, air, and ocean-— • 

• • Tlieir forms ultaymint'Uy, their motions grace.” 

• James Montgomkbv. 

• • 

We have arrived at a new region, of a character altogether 
different from any that^ve have hitherto traversed. At other 
times, on crossing the line of boundary, we foflhd the aspect 
of the country unchanged, and the inhabitautsrfiearest 
frontier so like those from whom wo had just parted, that at 
first sight they seemed members of the same fraternity. But 
such is not the ease hfre: the cold-bloodeif reptiles can new 
ho mistaken for the warm-blooded birds. We have reached 
a new land: we have come among a strange people. Let fit* 
observe their wayy, and ask how they have been described 
by those wholiavc made them m\ especial object of study.* 
Birds are oviparous animals; in other words, they are pro¬ 
duced from eggs. They breathe by .lungs, have warm blood, 
and a heart with four cavities—namely, two auricles and two 
ventricles. The body is covered with feathers, and is fur¬ 
nished with two wings and two feet. 

Connected with this higher organization, wo see in birds the 
power of flight in its fullest dewelopmant. This alone w r ould 
separate them from any other class Si vertebrate animals. It 
is displayed in tlieir long migrations, in the rapidity of their 
course, and in the force with which the Eagle, u towering in 
his pride of place,” swoops upon his^quarry^ 

This power of flight is, of itself, a singular and interesting 
subject, connected with the feathered tribes. It is one of 
those wonders which may he viewed every day, w r ouId we hut 
open our eyes to sec and our minds to consider them. 

Let us, for a few moments, endeavour to divest ourselves 
of our familiarity with the phenomenon. “Let us,” to use 
the words of the Bishop of Norwich,* “suppose a person to 

* Familiar History of Birds, vol. i. Introduction, p. 8. 
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have grown from infancy to manhood, without ever having 
heard of a‘bird. He sees that the light snow-flake is unable 
to remain suspended in the air; that the still lighter thistle¬ 
down, when uo longer supported by the breeze, has a tendency 
to fall to the ground; and yet he is told that there are tenants 
of the air, couatleBs'as those of earth anil water; that some, 
of considerable size and ^weight, can journey on their way 
above the clouds, and with a facility and speed far exceeding 
that of the swiftest-footed animal. lie may, indeed, from 
observing that cork and Vght bodies, When plunged in water, 
rise to the surface, conceive the possible existence of a lighter 
substance than afc, capable, by the sanfe laws of nature, of' 
rising above the earth; if a philosopher, he may even discover 
the inflammable and lighter gas by which a balloon ascends, 
with the weight of a man attached; but liow shall he lift a 
substance heavier ■ than the air—and how guide its progress 
through t|ja*air? Show him the weighty body of an Eagle 
qr a Swan;*, tell him their living history, and he may rca- 
Mhably doubt vour fact, and deny that these tilings could be.” 

To understand the nature of the mechanism by which 
flight is effected, lot us attend, in the first instance, to the 
structure of the skeleton of birds; and ncyt, to the peculia¬ 
rities connected with their inspiration. 

Skeleton .—The neck of birds is, in general, longer and 
more moveable than that of quadrupeds. As it is by means 
of the beak that their food is picked up from the earth, the 
neck, or cervical part of the vertebral column, is longer in pro¬ 
portion as the bird is more elevated by the length of its legs. 
In swimming birds, which, like the Swan, plunge their head 
into the water to take •their jlrcy, the length of the neck sur¬ 
passes that of the taunt. The number of vertebras differs 
luucli, according to^the different species of bird. It is com¬ 
monly twelve or fifteen; but iii the Sparrow it is only nine, 
while in the S'Wan it peaches the extraordinary number of 
twenty-three. It is to this bountiful provision that this bird 
owes much of its grace and elegance; and this characteristic 
feature is therefore justly noticed by the poet:— 

~ - “ The Swan, with arched neck 

Between her white wings, mantling proudly, rows 

Her state with oary feet.”—P aradise Lost, Book vli. 


* The Wiki Swan weighs 251W 
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The joints of the neck n rc not only numerous, hut are made 
to work on each other with giyat eaBe and freedotn, and are 
furnished with numerous projections, to which the muscles 
are attached. Sumo of these are shown in the annexed figure 
{Fig. 237). 



For the vertebrae of the hack a different arrangement is 
required; strength, not flexibility, i» the object; and, aecor- 
dingly, in most birds they are united together, and are 
consequently immoveable. They thus serve not merely as 
supports for the ribs, hut have the solidity which is needful to 
furnish points of support for the wings also. So beautifully, 
however, are those structures modified, that in birds which 
do not fly, the consolidation of the joints of the back-bono 
does not take place, and some degree of movement is thereby 
secured. 
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This is exemplified in the Ostrich (Figs. 237—249), and 
in the Cassowary (Fig. 238). 



Another peculiarity prevails in the birds just mentioned. 
The breast-bone ( sternum, Fig. 239) never presents the pro¬ 


se 

\ 

i 



jocting ridffc, or keel, which 
we notice ou the birds used 
as food hi these countries. 
Tills keel serves an impor¬ 
tant office, ns it increases 
llie power of action in the 
muscles by which the wing 
is moved. It is large in 
proportion to the power of 
flight; hut in birds which 
cannot possibly fly, and 
have only the rudiments 
of wings, the keel is alto¬ 
gether wanting. 


«, sternum: e, acaji'jln ; f, c’.tvHc; /*, ; f, ewacuitl ; r t sternal ribs. 
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On each Bide of the well-known hone which is called the 
“merry-thought” ( furculum ), is one of a less symmetrical 
form, one extremity being thin and flat, while the other is 
spread out into a stronger and broader shape. If these bones 
be examined with reference to tlieir uses in the framework 
of the bird, we And |hat the thinner sidc*of th* last mentioned 
is, in fact, one bone,* the broader #ide another bone,! consti¬ 
tuting the great support of the shoulder; and that the 
“ merry-thought ” is composed of two joined together4 farm¬ 
ing a figure like thfit' of tin? letter V, the whole being so 
many buttresses to keep the shoulder joint firm and steady. 

It may not bo uninteresting^to contrastJiic skeleton of the 
Ostrich (Fig. 237) with that of the Vultm-c (Fig. 240), and 



Fig. ‘X10.—Slkltf.UTUN OF Tllft Vri.TVllK'i 


to observe tbe difference they exhibit, in the bones of the 
win#, and several other particulars. 

The hones of birds are not, however, remarkable only for 
their form or arrangement, hut also for a peculiarity of 

* The Scapula. \ The Coracoid. t The Clavicles. 

$ vc, cervical vertebrae; vt, sacral vertebra?; rq, caudal vertebra?; if, sternum; 
W, clavicles; h t humerus; o, bones of the fore-arm \ ca, carpus; ph, phalanges; 
/» femur; t , tibia i (a, tarsus. 

E2 
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structure by which great lightness is combined with strength, 
and the hollows of the bones ki the adult birds are filled not 
with marrow, but with air. This remark is inapplicable to 
aquatic birds like the Penguin, which arc unable to fly, but 
refers to those wliicji, like the Eagle or the Swift, have the 
power of flight*in its full development. «In them, the hones, 
even to the extremities of the body, can, at the pleasure of 
the bird, he filled with air, the buoyancy of which is increased 
by the high temperature of the interior of the body., Thus 
we observe the opposite qualities of great strength and great 
lightness so admirably combined, that tli£ greatest architects 
or engineers wouftl here find "their utmost skill surpassed, and 1 
learn how imperfect is human mechanism, compared with that 
evinced in the structure of every individual of those countless 
myriads by which the air is traversed. 

Tmiperatui'e .—The circulation of the hlood in birds need 
not here ]k dwelt upon; its leading features ate shown in the 
accompanying figvre (Fig* 241); but it is worthy of remark, 
tTiat the temperature of their bodies 'is, in some instances, 
several degrees higher than that of man. The blood heat of 
the human body is 98, and a thermometer held in the hand 
will not reach to within two or three degrees of that tom- 
]frratnro; hut, placed under the wings of different birds, it 
will rise to upwards of 100, and sometimes even to 110. 
This great amount of internal warmth gives to birds a power 
of enduring cold which, to our ideas, seems incompatible with 
their habits. As an instance of this, wo may mention that, 
on the bleak shores of Terra del Fuego, Humming-birds were 
seen, during a snow-shower, hovering over the expanded 
blossoms of a Fuchsia,* What a strange sight! The Humming¬ 
birds and the snow—tire representatives of the Tropic and‘the 
Arctic regions—united in the same picture. 

Jlespiration .—'The lungs of birds (Fig. 242) do not fill the 
cavity of the chest; tint/ adhere to the ribs, and have many 
openings through which tubes pass, conveying the air to the 
numerous air-cells distributed throughout the body. By 
means of this apparatus every part of the body can be inflated, 
the bones themselves rendered buoyant, and air propelled even 

* I owe the knowledge of this fact to the kindness of my valued friend, 
Captain Thomas Graves, R.N., H.M.S. Volugc % and who at the time was 
one of the officers in the expedition under command of Captain King, in 
whose M Voyages” it is also recorded. 
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into the quills of the feathers. In the case of a wounded 
Heron, respiration was carried on for an entire day through 
a broken portion of the wing-bone.* 

Covering .—Feathers, the peculiar and appropriate vesture 
of birds, present every variety of texture and of tint that the 
eye could desire-, ami far more than the imagination could 


.Lingual artery. 


Traclica, 


. ExtcrnaAiarotid artery. 


Carotid arterv. 



Am ra. 


m* 

Subclavian 

artery. 

Mammary 

artery. 


Ischiatic 

arleiy. 


" Femoral 
artery. 


Sacral artery. 

Fig. 241.—Artkiiial System op a Bird. 

conceive. Wo see thou in the Eagle compact and firm, in 
the Ostrich loose and curling, in the Penguin reduced to rudi¬ 
ments, resembling the scale-like covering of a fish, rather than 

* Linmean Transactions, vol. xi. p* 11. 
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that of a bird. The poet, in hit* description of tlicir plumage, 
has in no way “ o’erstopped the modesty of nature:”— 

41 In plumage delicate and beautiful, 

Thick without burthen, dose as fishes’ scales, 

Or loose as full-blown poppies to the breeze; 

With ¥‘ingH tlyit might have had a twjpl within them, 

They bore their owners by such sweet enchantment.” 

1 Montgomery's 4 * Pelican Ijsi.axh.'’ 



Fig. 242! — Lungs of a Biiid.* 


By man, in a rude state of society, feathers were used for 
trimming his arrows, for decorating his person, and on all 
occasions of unusual ceremony and state. At present they 
arc no less valued. »Wanting them, the most splendid 
pageants would lose jpuch of their effect, and li the plumed 
troop ” he Bliorn of a grace which no other part of its panoply 
could supply. 

We must at jti cscnt consider feathers rather in relation to 
the birds themselves, than to the purposes of use or ornament 
to which they are applied by man. One obvious advantage 
to the birds is that of maintaining the warmth of their bodies, 
or that of tlicir eggs at the time of incubation. All tlicir 
uses, however, we can but faintly imagine; wc know not in 

* t, trachea; «, pulmonary vessels; o, one of the oriliccs of the bronchial tubes. 
The lung v, at tno left hand side of the figure, is shown in its natural state; that 
on U10 other side is represented as partly laid open, so as to exhibit the bronchial 
tubes, bb\ by which its substance is traversed. 
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how many ways their difference of structure ami of colour 
may cause thorn to he acted *011 l>y tlio absorptioif or radiation 
of heat, the action of light, or of electricity. Viewed merely 
as a covering for the body, we find in aquatic birds a wise* 
provision to concert them into efficient non-conductors of heat, 
by rendering then* impervious to the water. • Certain glands, 
situated near the tail, secrete angrily matter, which is spread 
by the bird over its feathers, and constantly renewed. J5y 
this means the plumage remains unwet, even in the water; 
and tfie stratum of *afr between t]je body of the bird and the 
surface of the leathers being a had conductor of heat, the vital 
warmth of the b<?dy is not ^dissipated. •Limiting our con¬ 
sideration to another of their most obvimis uses, let us vievv^ 
lluin as portions of the wings. The fealbersjtf the wing an 
named according to the part 
from which they have their 
origin, and the bones are re¬ 
garded as representing those 
of the fore-leg of quadrupeds, 
or the arm of man. Tho.-e 
leathers that grow on the / 
part which ^ corresponds to 243 —Wi*« 01* r*u o.\. f 

our hand are called the prhmti'ies ( Fiy. those on wh.ul 

may he called the lore-arm the secondaries; and (hose on tlie 
pari analogous to that between our elbuw and our shoulder 
{humerus) are named the tertiarivs . m l 

Every one has noticed the quickness with which tin? wings 
can be closed or expanded, and the compact space in which 
they are shut up when not in use; but, regarded merely as a 
piece of median ism, their peTfcctimf i^, perhaps, still bettor 
evidenced by the number of hours during which they can con- , 
timic in active operation, without fatigue to the bird by whose ; 
exertions they are moved. "The Swallow forms a good and [ 
familiar illustration of this remark.® ]>uring*lho time this bird 
is employed in building its nest, or catering for its young, its 
activity is ceaseless, and is interrupted only by the brief 
intervals of rest attendant outhc delivery of the material or ? 
of the food. * 

Perhaps tlic. most striking illustration of long-sustained 
powers of flight is afforded by the .Frigate or Man-of-war- , 


ASS: 

„ W t v 



* p, primaries; s, «i>ron<laricA; t } tertiario*. 
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bird {Fig* 244), which abounds both iu the Atlantic and 
Pacific Oecaiis. The extent of wing is, probably, nine or ten 
feet, though twelve, and even fourteen feet have been stated. 
With these ample pinions it fearlessly wings its way over the 



ocean, ami is frequently found leading a life of ceaseless rapine 
3 at * distance of more than a thousand miles from the nearest 

> r 

j • shore. Its support is derived exclusively from the sea, yet it 
\ is never known to rest upon its surface. “Supported in its 
; unlimited flights by the strength and expansion of its wings. 


. .and aided by the singular mechanism of its tail, and the 
, "buoyant nature of the inflated sue which disteuds its throat, 
it seems to he an inhabitant of the air rather than of the 


land, where it resorts aloilojbr the duties of its nest, or of the 
water, over which only hovers for its prcy. M * 

When navigators giro us detailed accounts of the habits of 
|i a bird which even the naturalist describes as an inhabitant of 
,;}?tlie air rather tlmit of the hind or of the water, it is not sur- 
fyjprisiug that the idea was ut one time current, that in the 
& sunny islands of the East there were birds whose lives w ere 
{(passed upon the wing, and to whom, as they never perched, 
jj feet would have been unnecessary appendages. We allude, of 
J course, to the Birds of Paradise, more fully noticed hereafter. 
U The elaborate provision made for the buoyancy of birds is 
jg^p remarkable a characteristic of their structure, that we shall 


* Vigors in linn. Trans, vol. xvi. p. 419. 
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bring forward another example of its perfection in the Gannet 
or Solan Goose (Sulci baesam, Fig, 245), of ouf own shores. 



Fisr. 21>),—(i \>'xet. 


Th is birdia very abundant in Norway and in the Hebrides: 
mid, farther jsouth, the Craig or AjIku, the island of Rt. Kink, 
and the Pass Rock in the Firth of Forth, are favourite 
breeding-places. So great arc then* numbers, that the inhabi¬ 
tants of St. Jvildn, according to Martin, consume annually 
22,000 young birds of this species as food, besides an immense 


quantity of flu* eggs, 
are not less numerous. 


lu more remote localities, the birds 


The Gannet, when searching for food, flies a short way 
above the surface of the water, and, oft seeing a fish, rises into 
the air, and descends with v .ijcli rapidity^md force as to secure 
its prey. Romo idea of the power of its descent maybe formed 
from a circumstance related by IViitiant. One of these birds, 
flying over Penzance, saw some pilchards spread out upon a 
fir plank about an inch and a half thick, and which was used 


* Buchanan, in Iiis View of the Fishery of Great Britain, conjectures 
that the Gannets of St, Kihla destroy, annually, one hundred and five 
millions of herrings. In Sir Walter Scott’s “ Antiquary,*’ this bird is 
mentioned as “ the relishing Solan Goose, whose smell is so powerful that 
he is never cooked within doors." The ligure of this bird (Fay. 246), and 
that of the Diver (Fiy. 281), are copied from Yarrell. 
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in the curing of the fish, and darted down with such violence 
that it struct its bill quite through the board, and broke its 
neck. Pennant adds, that these birds are sometimes taken 
^at sea by a similar deception, a fish being fastened for the 
purpose to a floating plank. 

But perhaps a justdr f estimate of the impetus of the descent 
may bo formed from the depth to which it propels the bird in 
the water. Respecting this we possess the means of accurate 
information; for Gannets are not unfrcqucntly found entangled 
in fishing-nets, and the denth at* which'these nets are fixed is 
ascertained. Thus, at Ballintrac, on the west coast of Scot¬ 
land, and not remote from the, Craig of Aftsa (which has been 
mentioned as one d* their hauiils), the Gannets are not uu- 
frcqucntly taken in nets sunk to the depth of from nine to 
twenty fathoms, and sometimes to that of thirty fathoms.* 
On cJJic occasion, so many as 128 of these birds w’ere thus 
captured at oi c time, ami in their struggles brought the nets 
with their sinjeers and fish to the surface. 

•The Gannet swim* high in the water* buoyant as the foam 
which crests the wave on which it rides. Its flight and its 
swimming evince its extreme lightness; its force of descent 
no less establishes its possession of a certain (Jcgrce of density. 
I(p.w are these opposite qualities united in the same individual? 
On this point wo are not left to conjectures, blit can appeal 
to facts which anatomists, have-made known from a careful 
examination,of its structure. Tlius, a Gannet which died in 
the Zoological Garden's of London, was examined by Professor 
Oweu,t chiefly with reference to the air-cells, which, in this 
bird, as in the Pelican, have a most extensive distribution. 
By means of a gentle'but ciintiuued inflation through the 
wind-pipe, the integuments of the wliolo of the lateral and 
inferior parts of the J*ody rose, and the air-cells seemed com¬ 
pletely filled, especially that which is situated in front of the 
merry-tliought. * Further investigation showed that a free 
communication existed among these, with the exception of 
that in front of tlic breast. This cell was found to be of a 
globular form, about four iiiches in diameter, and communi¬ 
cating directly with the lungs themselves. Numerous strips 
of muscular fibre passed from various parts of the surface of 

* A fathom is six feet. The facts are recorded by Mr. Wm, Thompson, 
Magazine of Natural History, vol. il No. 13. 

f Proceedings of Zoological Society, 1831. 
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the body, and wore attached to the skin; and a beautiful fan¬ 
shaped muscle was also spread over the anterior surface of the 
large air-coil just mentioned. “The use of those muscles^ 
appeared to be to produce instantaneous expulsion of the air 
from these ex ternal cells, and by thus increasing the specific 
gravity of the birdf to enable it to de&eeinl With the rapidity 
necessary to the capture of a living prey, while swimming near 
the surface of the water.” 

Tliip is otic of thos<j beautiful adaptations of means to an 
end which Natural History records in every department. 

“ The descent of the Ganuet on'its prey lias been, not inaptly, 
compared to that of an arrow* the beak of the bird forming 
the arrow-head, and the body and wings ihe feathered shaft i 
of the weapon—we hdVe have the secret of its^heavy fall; the 
same machinery restores the buoyancy at the proper mcjjnent, 
and the bird rises with its fisli aloft.” • 

Moulting .—The plumage of birds is periodically renewed, 
and the process of this change of feathers is termed “moulting#” 
The aspect of the birfl, in many instance, change 15 , not only 
with ago, but also with the season; the summer dross, as wo 
shall have occasion to mention, is often very unlike that of the 
winter. The* changes in the plumage of birds have, been 
investigated, 9 with great care, by Mr. Varrell; and, in the 
opinion of that able zoologist, the different appearance which 
it presents may be explained,— * 

1st. By the feather itself becoming altered in dolour; 

2d, By the birds obtaining a certain addition of new fea¬ 
thers, without shedding any of the old ones; 

3d, By an entire or partial jnoulting, at which old feathers 
arc thrown off, and nev* ones produced in their 
places; and, • 

4th, By the wearing off of^thc lengthened lighter-coloured 
tips of the barbs of the feathers pn (lie body, by 
which the brighter tints of the plumage underneath 
are exposed. 

In spring, the change which takes place prior to the pairing 
season is to he attributed to the first two modes; and at that 
time, also, there is a partial moulting of old feathers—a laying 
aside, as it wore, of a portion of the warm g.iniiciils of winter. 

I 1 he entire moulting is that absolute change of feathers which 
takes place in autumn. 

Digestive Organs .—If, quitting for a moment the con- 
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sideration of the feathered tribes, we cast our eyes on those 
of the next Tuul highest division of vertebratod animals, we 
find the mammalia subsisting on a great variety of food—on 
'grasses, grain, fruit, seeds, and herbage—on insects, worms, 
and mullusco—on the flesh of various reptiles, fishes, birds, 
and on that of animals <of their own class pond, if we examine 


/ 


the structure of their mouths, we find that they are furnished 
with teeth so especially adapted for the several varieties of 
food, that the habits of the animal can with certainty be pre¬ 
dicted from a glance at those efficient organs. Had we never 
seen a bird, and were required to describe the structure neces¬ 
sary to enable a rtfhe of feathered, two-leg|ed animals to sub¬ 
sist on the like varrety of food, we would probably consider a 
supply of tecthj resembling those of the*mammalia, but loss in 
size, as the very first requisite. These teeth wouhl require to 
be fixed in jaws of corresponding strength and weight, and 
tlicso jaws t<rbc worked by muscles of sufficient power—an 
awangemont inconsistent with the lightness which is absolutely 
essential. This problem we have supposed has already received 
itq solution. The organs we w<Jmld have thought most needful 
are altogether omitted, and their functions are performed by 
an apparatus so unlike in structure, and yet> so efficient in its 
working, that it declares, 01 V the part of its Artificer, an 
amount of skill, of knowledge, and of power alike unlimited. 

The bill, being the instrument by' which food is taken, first 
demands oiy examination. It is, externally, of a horny tex¬ 
ture, and exhibits great variety in its form, and no less in the 


uses to which it is subservient. In 
some tribes, it is simply an organ for 

v -. , , "prehension, used in picking up grains 

ffl " or worms. In others, it is employed 
/rar r separate the seeds from the husks. 

j In the Ibis (Fig. 278), it is long and 

I lent downwards; in the Avocot ( Fig . 

I 240), it is long, and curved upwards; 

\ in the Snipe it is a probe; in tho 

Swallow, a fly-trap; in tho Duck, a 

Pig. 3«i.—BiLt or Avocet. , , i ± A , • 

shovel, and at tho same tune a 


strainer; by tho Tarrot it is used as a help in climbing; by 
tho Vulture (Fig. 255) as a carving knife for hiB gory feast. 
But, supposing the food to be procured, it is needful, in 
place, that there should he some convenient receptacle 
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into which it can bo instantaneously transferred, until wanted. 
In some birds, which, like tlie Swift, livo upon fhsect prey, 
seized when on tlie whig, the upper part of the throat is so 
large as to answer for this purpose. In the Pelican, a peculiar * 
pouch is attache^ to the lower jaw ( Fuj . 247), and In this a 
goodly store of fish fan be carried about! Imp the Cormorant, 
tlie gullet itself is diluted, so that is not unusual, when the 
bird has got a fish too large to he swallowed at once, to see 
the tail hanging for a time out of its mouth. But the plan 
which "ig most usual? is that wliieh*muy be exemplified in the 



Fip. 247.—Vm.ii’ an. 


digestive system of a common fowl [Fig. 248). The gullet 
{wsophagus) is suddenly expanHcd, fy inning a hag or chamber, 
known as the crop. Beneath this there is a slighter expan¬ 
sion, which forms the second or moiuiranous stomach, in 
•which the food is' softened by the action of what is called 
the gastric juice, from this the food passes on to the 
third stomach, in which the process of digestion is com¬ 
pleted. In flesh-eating birds, this stomach is thin and mem¬ 
branous; hut in those which feed on grain, the sides of it 
are of considerable thickness, and, being moved by powerful 
muscles, act as a mill in grinding down the food. Many who 
see the gizzard of a fowl at table know that it serves in the 
economy of the bird as a grinding machine; hut comparatively 
few know that the gizzard is actually the stomach itself. 
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which, thickened in its coats, performs the Bame office as tbo 
teeth of the graminivorous quadrupeds. 



Fig. 248 .—Diokstivk Apparatus of a Fowl.* 

The action of the gizzard is expedited by small pebbles 
and other hard substances swallowed by the fowl. In the 
Ostrich (Fig. 24.9), this instinctive action prevails to such an 
extent, that in the stomach of one were found pebbles suffi¬ 
cient to fill a large glass bottle; and as the Ostrich will 

* e, oesophagus; C, crop; r t ventriculug succenturmtus; g, gizzard; l, liver; 
gall-bladder; A, bilc-ducts; p, pancreas; d> duodenum; c, ccoca; t t small in¬ 
testine; L, large Intestine; 0 , oviduct. 
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swallow metals with equal readiness, popular credulity, in 
former times, went so far ^ to assign to it the power of 
digesting these substances; and many are the allusions in the ■ 
older writers to this supposed power of “ the iron-eating* 
Ostrich.”* 



Fig. 249 .—African Ostrich. 

Senses .—The two senses which appear to he developed in 
the highest degree in birds arc those of sight and of smelt 
The arrangements connected with the eye, regarded as an 
optical instrument, are, in all their details, replete with evi¬ 
dence of design. It has to pefform annriety of functions, and 
demands a coiTcsponding variety m .the adjustment of its 
several parts. It must he fitted for visym at the altitudes to 
which birds of prey soar, and equally fitted for vision near at 
hand. It must be adapted lor ray ^ of light passing through 


* Mr. Bennett, in Gardens and Menageries, quotes the following lines, 
as illustrative of the prevalence of this belief. The author is Skelton, a 
laurelled poet of the reign of Henry the Kighth:— 

11 The Kstridgc that will eat* 1 
An lio rah owe* so great?, 

In the strode of meat; 

Such fervent heat 
Ilia stomake doth Treat.” 

9 Horseshoe. 
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media of very different densities, and of different degrees of 
transparency. Conditions have* therefore, to he fulfilled with 
regard to the eye of birds, which are not required in the best 
optical instrument of human construction; and, at the same 
time, it is needful that tho focal distance, fitted for near or for 
distant vision, should be adjusted with a rapidity very different 
from the “rack and pinion’’ adjustments of our most skilful 
opticians. Details connected with this subject would here be 
out of place, and must be sought for in works of a less ele¬ 
mentary character.* n 

One obvious peculiarity may, however, he mentioned: birds 
possess, not two % \rat three ‘eyelids. Th6 third, termed the 
nictating memhanei lies in the inner angle of tho eye when 
not in use. By tho action of powerful muscles, it can in a 
moment he swept over the surface of tho eye, and then by its 
own elasticity spring back to its former place. It is mem¬ 
branous, and» somewhat transparent; and some authors who 
describe the Eagli^as gazing on the sun, assert that he does 
so'by means of the protection which thi* membrane affords, f 

Smell .—The sense of smollrin birds has been subjected to 
various experiments, to ascertain the extent to which it exists; 
and the development of tho olfactory nerves,in more than one 
species has been examined by*Professor Owen.f A Vulture, 
which formed the subject of one of his investigations, was the 
Turkey Buzzard (VuUnr 'iwa), a bird extremely abundant in 
Jamaica, where it is known by the familiar name of “ John 
Crow.’* It feeds on carrion, and its services aro considered 
so valuable, that the killing of one within a certain distance 
of tho principal towns is an offence punishftl)lo by fine. The 
notes of Professor Oweif prove the existence in this Vulture of 
a well-developed organ of smell. The same fact is established 
by the ohscrvatioi^ Mr. Sells. It is to bo recollected that, 
in hot climates, the burial of tile dead commonly takes place 
in about twenty-four hoars after death, on account of tho 
rapidity with which decomposition takes place. 11 On one 

* Jones’s Outline, p. COO. Yarrell’s Birds, 1st edition, vol. i. p. 11, 14, 
and 138. 

f The poet thus refers to the popular belief:— 

“ Nay, if thou be the princely Eagle’s bird, 

Show thy descent by gazing ’gainst the sun. ,f 

Kino IIknkx VI. Tart iii. Act ii. scene 1. 

X Proceedings of Zoological Society, March, 1837. 
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occasion/’ says he, “ I hail to make a post-mortem exa¬ 
mination of a body within twenty-four hours after «death f in a 
mill-house completely concealed; and wliilo so engaged, the 
roof of the mill-house was thickly studded with these birds”* 
(the Turkey Buzzards). On another, “the family had to send 
for necessaries for tljc funeral to Spanish Towj>, distant thirty 
miles, so that the interment could not take place until noon 
of the second day, or thirty-six hours after his decease; lung 
before which time—and a most painful sight it was—the 
ridge of the shingled cof>f of Ills house, a large mansion of but 
one floor, had a number of tliesij melancholy-looking heralds 
•of death perched fteroon, besides many more which had 
settled in the vicinity. In these cases, tldk birds must have 
been directed by smcll»alonc, as sight was totally out of the 
question. ”+ * 

The obtuBcnoRs of the sense of smell, in nnpthcr sjfBcies, 
seems to be no less clearly established. Mr. Darwin saw, at 
Valparaiso, between twenty and thirty Condors^ which wer # e 
kept in a garden them, and fed once each’week. The Con¬ 
dors were tied, each by a rope,.in a long row at the bottom 
of a wall; be was thus enabled to try the following experi¬ 
ment:—Having folded up a piece of meat in white paper, he 
walked backwards and forwards#, carrying it in liis hand, at 
the distance of about three yards; but no notice whatever was 
taken, lie then throw it on the ground, within one yard of 
ah old cock bird, which looked at it for a moment with atten¬ 
tion, hut then regarded it no more. Mr. Darwin pushed it 
closer and closer with a stick, until the Condor touched it with 
his beak; the paper was then instantly torn off’ with fury, 
and, at the same moment, ovSry bird in the long row began 
struggling and flapping its wings. J , 

The controversy between some authors, as to whether 
Vultures arc guided to the carrion on which they feed by the 
sense of sight or that of smell, is lil^c the combat of the two 
knights, as to whether the statue bore a shield of gold or of 
Bilvcr. It was composed of both. Aud, in like manner, there 
seems no good reason for doubting that both senses are made 

* Penny Cyclopaedia, article Turkey Buzzard. 

f Zoological Proceedings!, March, 1837. The same evening on which 
Professor Owen’s communication on the development of the olfactory nerves 
was read. 

t Journal, p. 222. Voyage of the Adventure and Beagle. 
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to contribute to the welfare of the birds, by directing them to 
their prey. v The far-sighted eye secs it from the clouds, and 
the characteristic flight of the'Vulture, as it descends to the 
feast, reveals to its brethren the fact that a repast is spread 
for them; and from all quarters they hasten to participate. 
And, again, wlieu near at hand, under the Screen of cliffs, or 
the thick-tangled vegotation of tropical forests, the sense of 
smell reveals the hidden edreass, and tempts around it those 
who act an important part as agents for its removal. Different 
species may be supposed to possess these powers in varying 
degrees of perfection, so 'that each may most efficiently per¬ 
form its allotted duty. . r 

'The Vultures are not the only 
birds by which the removal of 
decaying animal matter is carried 
on; it is shared by those be¬ 
longing to other orders. Thus, 
in India, there is another whose 
services are no less valuable, and 
whose appearance is altogether 
different. It is a gigantic Crane, 
called the Adjutant {Fig. 250). 
This bird, and *a species found in 
Senegal, furnish 5 the valuable 
marabou feathers. It is called 
the l'ouched Adjutant, from a hag 
or pouch on the middle of the 
nock, and which pouch has been 
likened by Cuvier to “ a large 
sausage.” Its utility as a sca¬ 
venger is so great, that the bird 
is not only permitted to remain 
unmolested, hut is held in great 
estimation, and, from superstitious 
feelings, even regarded' with reverence. It is a voracious 
feeder, and gulps down its food whole. It lias been known 
to swallow a leg of mutton fivo or six pounds weight; and 
Sir Everard Home states, that in the stomach of one a Land 
Tortoise ten inches long, and a large black Cat, were found 
entire. 

Removal of Decaying Animal Mailer .—We would wish 
here to call attention to the provision so abundantly made for 



Fig* 250, —Pouched Adjutant. 
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tlic removal of putrefying substances, which would"soon taint 
the atmosphere, and spread disease and death nroiftid. Many 
birds, besides those we. liavc named, share in this labour, con¬ 
verting into nourishment that which would otherwise prove 
baneful. Among the luanimiferotiR animals, wo find some 
that prey upon the Jjelploss and the dead; anil thus the carni¬ 
vorous tribes, both of birds and quadrupeds, carry into effect, 
the same beneficent provision. But they arc not the sole, 
though they are the most powerful, workers; thcro arc others, 
both oil land and wa)ci*, whose diminutive size is more than 
compensated by their countless numbers. Let us revert to 
some of the invertebrate animal*, whose habits have been 
briefly noticed, and see how numerous use these labourers, 
how different tlieir structure, yet how effectually they all w'ork 
together. Even in the brief space to which Vo have been 
restricted, we have (■numerated, as dbvourem of organised 
matter in a state of decay, Infusoria, Star-fhihes, Earth¬ 
worms, Crustacea, Insects, Mollusca, Fishes, Crpcodilos, and 
we now add Birds and/ Mammals. Each individual acts for 
himself alone; yet all unconsciously co-operate in carrying out 
one harmonious design. Without the ceaseless efforts of these 
heterogeneous labourers, the air, the rivers, and the sens 
would alike Ifeeonie loaded with impurities, and the earth, 
would soon be*converted into one great charnel-house. The 
wisdom by which a comprehensive scheme for preventing this 
result has been formed, and the providence by which it has 
been sustained, speak alike of 11 or by whom these animated 
tribes have been called into existence, and liavc been gifted 
with tlieir several capacities. 

At iy ration .—At the approach of winter, there are various 
birds which make tlieir appearance pretty nearly at the same 
time each year, and leave us early in the spring. They have 
arrived from regions further north, and have made our islands 
the southern limit of that periodical a change of residence* to 
which we give the term migration. There.are others whose 
appearance in spring we welcome, not- only because of the 
beauty of tlieir flight or their plumage, or the cheerfulness of 
their notes, hut because we know' from experience that these 
feathered visitants are the harbingers of brighter skies and 
renovated verdure. These lovely heralds of the spring stay 
w ith us during the summer, ami then wing their way to the 
south. The British Islands constitute the northern limit of 

F 
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their migration. It is now ascertained, that the greater 
number of these summer birds- leave these kingdoms for the 
north and west of Africa,* whence they return annually, with 
such punctuality, that their appearance is looked for with con¬ 
fidence within a day or two of the particular time. 

These few sitnple foots arc nearly all that we can he said 
to know with certainty on i he mysterious subject of migration. 
It bas been asserted that birds change their quarters because 
of inclement seasons, scarcity pf food, and other evil*}, which 
arc avoided by their change of residence. But if these sup¬ 
posed explanations be scruti'iised, tliey will be found unsatis¬ 
factory. The Iriu'st philosophy is cancfidly to avow our ig¬ 
norance of the subject, and to regard birds as acting under an 
impulse implanted in tlveir constitution by the Creator. Ob¬ 
servation only corroborates, that “ the Stork in the heavens 
knowetli her Appointed times, and the Turtle and the Crane 
and the Swallow observe the time of their coming.”+ 

^ Several observers have stated, that migratory birds, when 
in confinement, though plentifully supplied witli food, show 
evident symptoms of restlessness when the period arrives at 
which tlicir fellows take their departure. So powerful is this 
migratory instinct, that birds will forsakt tljpir young and 
'leave them tb perish, rather than not accompany their com¬ 
panions. This proceeding, so contrary to all that wc sec of 
the devoted attachment'of the parent birds to their offspring, 
was first observed by Mr. Blackwall, who states^ that, in the 
spring of 1821, a pair of House-martins, after taking posses¬ 
sion of a nest which had been constructed in the preceding 
summer, drew' out the dried Ijpdics of three nearly full-fledged 
nestlings, which had perished in it. About the same time, 
another pair' of Iloitec-martius, being unable to dislodge the 
young, closed up Mie aperture with clay. This suggested 

* Several British specie^ were observed, on their migration northward, 
by Mr. W« Thompson, when on his passage from Malta to the Morca, in 
H.M.S. Beacon, in April, 1841. Annals Nat. Hist voL viii. p. 125. 

* f The lines of Pope are highly descriptive and appropriate:— 

11 Who bid the Stork, Columbus-like, explore 
Heavens not his own, and worlds unknown before ? 

Who calls the council, states the certain day, 

Who farms the phalanx, and who points the way? 

God in the nature of each being sounds 
Its proper bliss, and sets the proper bounds." 

t In his Researches in Zoology. 
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examination in future years, after the Martins and, Swallows 
had taken their departure; nmi, each time, several nests were 
found containing dead nestlings which had keen abandoned , 
by fho parents. Upon these interesting facts Mr. Thompson 
remarks:—“ In the instances above alluded to, the young 
broods and eggs werii deserted late in thfe season, and I should 
suppose at the migratory periods' The paramount object 
would then seem to he migration; and, when favourable 
weather, and wind prevail, thc\ love of offspring yields to the 
stronger impulse, and the parents tithe their departure. Had 
this favourable time jicen long enough protracted, they would 
"have continued to tend their offspring, rod bring them to 
maturity.”* 

Affection for their Young .—The instances j«ust mentioned 
are the exceptions to that ardent attachment to their young 
which birds evince. If danger threaten, the most timid 
becomes bold, and is ready to give battle to the assailant.! 
In the cold-blooded vertebrate animals, the mothor, in mo?’t 
cases, is satisfied with depositing the spawn in a suitable 
situation, or the eggs in what seems a place of security. With 
this her care for the future progeny is ended, and she ex¬ 
periences nothaig tif the nctual eg res or pleasures of maternity. 
But the proceedings of birds, prior to the elusion of tlib' 
young from the egg, and afterwards in regard to the attention 
bestowed upon them, is in every respect so sedulous, bo 
unceasing, and so replete with tenderness, that it itf not in the 
power of language to convey a picture of affectionate solicitude 
beyond that which is employed in reference to their ordinary 
habits. J The exertions made by the parent birds to procure 
for their helpless young the supply sf the requisite food, aro 
so unceasing, and are carried on with such entire forgetfulness 
of self, as to excite the admiration even of the most incurious. 
When, therefore, the poet recounts the simple facts which 

* Annals of Natural History, vol. ix. p, 378. 

■j --“ The poor Wren, 

The most diminutive of birds, will tight, 

Iler young ones in the nest, against the Owl.” 

SllAKBFEARE. 

J The reader will recall to mind, as an example of this, the memorable 
words—“0 Jerusalem, Jerusalem! which killest the prophets, and stoncst 
them that are sent unto thee: how often would I have gathered thy chil¬ 
dren together, as a hen doth gather her brood wider her wings , and ye 
would not!”— Luxe xiii. 34. 
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observation reveals, he wakens into activity some of our purest 
sympathy's; nor can flic naturalist present a picture more 
faithful thau that which is arrayed in the garb of verse: the 
truth and the poetry are one. 

u Some sought their food among the fumy shoals, 
Swift’Sartmgffrom the Howls, emerging soon 
With slemler captives glittering in their beaks; 

These in recesses of steep crags constructed 

Their eyries inaccessible, and trained 

Thoir hardy brood to finite in a]l yrealhers. , 

Others, more gorgeously apparelled, dwelt 
. Among the woods, on- Natures dainties feeding— 

Herbs, Coeds, or rooto fl ; or, ever tin Kic wing, 

Pursuinginsects through the boundless air; 

In hollow trees, or thickets, these concealed 
Thejr oxijuisitely woven nests, lriieru lay 
Their callow offspring, rpiiet as the down 
Oiitthoir own breasts, till from her seareli the dam 
\^ith laden bill returned, and shared the meal 
Among her clamorous suppliants all agape; 

1 Then, cowering o’er them with expanded wings, 

fcihe felt how sweet it is to be a ntutlu r.” 

•Montc. 031 Kin’s “IVlhan Imand 


Nests .—Wc turn from tli young birds i 
habitations in which thev arc luitelicd. The 
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Fig. 251.—Nest oi> Goldfinch* 

gcniously concealed from view; or tlic neat 
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the exposed neat 
of the »Sky-lark, 
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ground, com¬ 
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globular edifice 
of the Wren, 
constructed in 
sheltered situa¬ 
tions, and iii- 
and elaborately 
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finished nest of the Goldfinch [Fig. 251), contrasted with the 
coarser edifice of the Rook or the Magpie.' " 

But, regarded merely as a work of art, some of the nests 
from foreign countries appear more ingenious and more 
artistieal, though of course not hotter adapted to the wants of 
their respective occupants. Thus the nc:ts of Jic 13aya, a bird 
of Ilindoslan, are formed of long grass woven together in the 
shape of a hottle (Fig. 252), and suspended “ to the extremity 
of a flexible branch, the more effectually to secure the eggs 
jflid young brood from serpents, monkeys, squirrels, and birds 
of prey. These nests contain several apartments, appropriated 
In different purposes'. 11 '* The enfhmco is a! the lower part, 
so (hat dm parent birds reach it only \vheil*on the wing. 

Another species, called with great justice, the Tailor-bird 
[Sylvia sutoria ), collects from the cotton-plant, fibres of 




Mg. 252.— Nrst of the Haim. Fig. 253.— Nkst of the Tailor-jhnd. 


cotton, aiul with thorn sows two leaves together, the hill being* 
used as a needle. The nest is concealed in the space between 
the two leaves (i'Vy. 253). 

* Forbes’s Oriental Memoirs, vol. i. p. 18. 
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In the* former part we mentioned (p. 137), that some 
Caterpillars spin a snow-white canopy, and dwell together in 
social communities. Among birds wo have an example of 
their united eiforts being, in like manner employed in the 
construction of a common covering. This is observable in 
the sociable G^osbeajc (Loxia soda), a species found about 
the Cape of Good Hope. Those birds construct a roof of 
grass matted together; and beneath the caves of the shod 
thus formed by their joint labour, the individual nests are 
built [Fig. 254). Some idea df the siz« and solidity t»f these 
structures may be formcdTropi the fact mentioned by Vaillant, * 
that having observed one »of enonnous*size, he despatched* 
some men with a ^hggon to bring it, and on its arrival he cut 
it to pieces with a hatchet. , 



Fig. *251—Nest of Sociable Grosbeak. 


Organs of Voice .—The period when birds arc about building 
their nests, and engaged in attending to the callow young, is 
that in which our groves become “prodigal of harmony.” 
This may, therefore, he a fitting place to make some remarks 
on the organs of voice. In birds, they consist of a wind¬ 
pipe, which divides at the lower part into the two branches 
called the bronchial tubes—one loading to each lung (as shown 

* Travels, second series, vol. Hi. 
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in Fig. 242.) At the upper part of the windpipe ft an organ 
(the glottis, or superior larynx) hy which the size of the 
aperture seems to he regulated. At tho lower part is placed 
the true organ of voice in birds (the inferior larynx); and, in * 
all those which possess the vocal powers in the highest per¬ 
fection, this partis furnished with five pair of nerves. "Tho 
tube of the windpipe,” says Mr. Yarn'll, ^is composed of 
two membranes, enclosing betwedh them numerous cartilagi¬ 
nous or bony rings, forming a cylinder more or less perfect 
from end to end.”* Th* tuhebliffers in its length, its diameter, 
and its substance, in different speeift; and in some it exhibits 
• convolutions which siodify its payers. " TJlie principle upon 
which tho organs of voice in birds is-fou^ded, is that which 
prevails in wind instruments generally; the notes in the 
ascending scale being produced by a corresponding contraction 
of the diameter or the length of tho tube, and wee versa.” 

Such is the description given by physiologists of the 
mechanism which produces the loud note of the Wild Swan, 
the booming of the fiittern, the cawiug*of t)*e Hoot, tCo 
hooting of tlie Owl, and the wi^d screams which, hoard amid 
the native haunts of the sea-fowl, harmonise with the surgiflg 
sea. Birds, as we all know, can he taught to imitate the 
tones of the Ifumnn voice; nor ds this limited to the Parrot; 
the power is fcnjoycd, among our native birds, hy the Iiaven, 
the Magpie, the Jay, and the Stalling. So distinctly have 
Havens been taught to articulate short sentences, that one 
living at Chatham, “in the vicinity of the guariT-house, has 
more than once turned out the guard, who thought they were 
called by the sentinel on duty.”f 

The power of imitation readies, perhaps, its highest per¬ 
fection in tho Mocking-bird of Auftsrica. So perfect is his 
performance, that not only tlie experienced car of the fowler 
is deceived, hut even birds tliemselves are imposed upon. In 
a domesticated state he finds equal scope for the versatility 
of his powers, and his doings have been most graphically 
recorded hy Wilson, in his American Ornithology:—"He 
whistles for the dog; Ciesav starts up, wags his tail, and runs 
to meet his master. He squeaks out like a hurt chicken, and 
the hen hurries about, with hanging wings and bristled 
feathers, clucking to protect its injured brood. Tho harking 

* British Birds, vol. ii. p. 71. 

] Quoted by Mr. Yarrell, from Swainson and Richardson. 



ixTitonircnoN fo zoology. 


324 

of the dog, the mewing of the eat, the creating of a passing 
wheelbarrofr, follow with great truth and rapidity.” 

Distribution .—To one who regarded only the powers of 
flight which birds possess, it might seem easy for beings so 
endowed to change their abode at pleasure, and not, like the 
more slow-moving mammalia, he restricted to certain regions; 
but here, a9 in every other department of Zoology, the laws 
of geographical distribution are more potent than the man¬ 
date of the king who placed hip chair upon the beach, and 
forbade the approach of the waves— 4 'Thus far shaft thoif 
come, and no further.” 

• The number of gpecics jujpposcd to'be about Tour times 
greater than that cf quadrupeds; and, with the exception of 
fishes, they arc more widely distributed than any other class 
of vertehrated' animals. Mammalia and reptiles are, to a 
great extent,'limited to the warmer regions; )»ut birds are 
found in eviVy part of the earth, from the equator to the 
poles. t c 

4 The number of species is greatest towards the equator, 
except among the aquatic tfihes. Europe is regarded as 
remarkably rich in the number of its birds, the species 
amounting, according to a catalogue* published in 1840,f to 
490, arranged in thirty-four'families and onc„ bund red and 
sixty-four genera. It is interesting to observe the compara¬ 
tive numbers belonging to the leading groups:— 


Rapacious Birds. 

_ 54 species. 

Perching ami Climbing Birds. 

.... 20y „ 

Scraping Birds.. 

.... 28 „ 

Wading Birds..?.. 

.... 97 „ 

Swimming Birds*. .. 

.... 112 „ 


c Total ... 490 species. 

Classification ,—Tlic lyimbcr of species at present known 
to naturalists is in some degree doubtful, for, the same bird 
has frequently appeared under more than one name, in the 
cVbrks of successive authors. Lesson has enumerated 6,266 
species; hut Mr. Strickland is of opinion that 5,000 species 

* This and all other information on the subject of distribution is derived 
from Berghuiis’s and Johnston’s Physical Atlas: a highly valuable work, 
which has been referred to on the distribution of reptiles. 

t By Key scr ling and lllasius. 
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are probably all that can be said to bo accurately known.* 
This number is divided, into, about tv thousand genera, and 
the names and limits of these genera have, from time to t ime , 
undergone considerable modification. This will not seem* 
surprising when jt is borne in mind, that genera arc merely 
contrivances adopttyl by writers for the purple of conveniently 
grouping together those species which most nearly resemble 
each other. The word “species’’ is applied “to such indi¬ 
viduals as are supposed to b^descendod from a common stock, 
•or which might have So descended”! A species has a real 
existence in nature. A genus i^ an abstract idea, a creation 
of the mind, liable*to be overthrown or ungeared, contracted, 
or expanded, according to the* nutability human knowledge. 

In this little hook we do not purpose entering upon the com¬ 
parative merits of different systems of classification. That 
system is the' best which is founded, not upou*tny on S set of 
characters, but upon an intimate knowledge of *11. Tho only 
true foundation on which it can be reared is .that which,is 
afforded by the anatomical structure. Eacli change of external 
character is accompanied hy a«eorrespouding change of inter¬ 
nal organization. “The external parts afford an index to the 
internal. ”J Tlig shape of the organs hy which the food is 
taken indicate the form and Structure of those hy which it 
is swallowed and digested, lienee, “ if we find a birJ’ 
having a short-beaked hill and curved claws, we shall not 
he wrong in inferring that it has a wide oesophagus (gullet) 
and a largo membranous stomach. ”§ But our informa¬ 

tion is incomplete, and our classification imperfect, unless 
to a knowledge both of external and internal structure, we 
add that which is to he acquired hy the study of tho living 
objects seen in their native haunts Tims only can wo 
ascertain to what extent each modification of structure is ’ 
accompanied by a eorrcspoiftLing change of habit; and until 
this he done, with regard to foreign as well as to native > 
species, we must not suppose that our classification is perfect ' 

and unchangeable. ! 

% 

* Fide liia excellent Report on “the Progress and Present State of ■ 
Ornithology,” Report of British Association, 1844. 

I Archbishop Whately’s Logic, book iv. chap. v. 

Macgillivray’s British Birds. 

§ Idem. Tina work contains an instructive and interesting series of 1 
plates, exhibiting the modifications of the several parts of the alimentary 
canal In a large number of native birds. 
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Such are* the principles which seem now to ho generally 
recognised, qvon when there exists considerable difference of 
opinion as to the details by which they can most successfully 
J>e reduced to practice. The following arrangement is that 
which has been adopted by some of our leading British 
omi thologi stsi— 


Order I. IIai’Toiies —.Birds oi Prey, as Vultures,, Eagles, Owls. 

II. Insessores— •Perchcrs, a*-. Sparrows, Linnets, Crows. 

1 <i * • 

III. Rasokes —Scraping Birds, as Pheasants, Fowls. 

IV. Qrallatores—W adjrSj as Herofts, Bitterns. 

» V. NATATORES-fi-Swimuicrs, as Geese, Divers, Gulls. 

it 

* 

According to the general plan we have pursued, we should 
commence with*the swimming birds, and gradually ascend to 
' that group which contains the Falcons and the Eagles, which 
ar<?. regarded hs thw nobles and the kyigs of the feathered 
tribes; but the birds usually placed lowest in the scale, such 
. as Gulls and Terns, do not present the slightest resemblance 
,• to the creatures which rank highest, and were the last men- 
! tionod in the preceding class. .Between certain mollusca and 
j fishes wo found so great a resemblance, that a Question had 
; arisen as to whether a certain species should.he regarded as a 
, mollusk or a fish: between fisli and reptiles, again, a similar 
; difficulty occurred; hut between reptiles and birds, or between 
birds and mammalia, thcro can be no such question. The 
separation is so well marked, that there is no delmtcable 
ground, no border territqry. Tke birds stand out apart from 
the groups on either side, distinctly isolated. No advantage, 
therefore, accrues from* placing the lowest of the birds next 
to tho reptiles, nor ftiose regarded as the highest next to 
J the quadrupeds. Such an arrangement is also open to the 
' objection, that by most writers the different classes are treated 
of in the order in which they have boon here enumerated; 

1 and it is desirable that the learner should be accustomed to 
f the same succession of family and genera, in this elementary 
|work, that he will meet with in those of a higher character, 
.’For these reasons we have resolved on following the course 
j that is most generally-pursued, and beginning with the birds 
i of prey. 
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We can notice only the leading groups, and even these with 
great brevity. This must bf apparent, when it ts recollected 
that the number of species at present known is perhaps 
between five and six thousand (p. 324); and that those oo* 
furring even in the British Isles, amount to between three 
and four hundrecL* We shall therefore only attempt to state 
what are the points of structure by which the principal 
divisions arc characterised, and bring forward a few of the 
individuals belonging to eaj^h, as exemplifying the habits or 
ceonofny of their respective family. 


Order L—RAFTORES.—BIRDS 05? TREY. 

Tiie Raptorial Birds are distinguished by a strong hooked 
bill and stout muscular legs. Three of the to^s are directed 
forward, and one backward; they are % rougli below, imd 
armed with powerful, sharp, curved, retractile talons. They 
are arranged in three families—the Vultures, the Falcons, 
and the Owls. 


I.—VULTUKIDiE.—VULTURES. 


“ AIk)V<>, the mountain rears a peak 
Where Vultures whet tho thirsty !>eak ; 

And theirs may l*e a feast to-night 

Shall tempt them ddfrn ere morrow's light.”! 

• Byron. 


The Vultures have the claws, in general, less curved than 
either the Falcons or Owls, flic feefrgenerally naked, and the 
head in a greater or less degree divested of feathers. None 
of them are indigenous in these countries; yet as two have 
boeu taken here, they are of course included in our Fauna. 

* The Irish species, according to Mr. W. Thompson’s Report, published 
In 1840, were then idwut 230; and fourteen or fifteen have since been 
added. 

f 11 Whet the thirsty beak.” The idea of whetting the beak, though 
current, is erroneous. 
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One of tlrese is the Griffon Vulture, of tlie Alps and Pyre¬ 
nees (VuLtuf fulvns, Fig. 255),,caught near Cork Harbour, 
in 1843.* The food of this species is cavrion, on which it 
gorges to repletion, rarely (putting the prey while a morsel of 



255 Gmrpox VuLTuar.. 


flesh remains; so that it L not uncommon |,o see it perched 
jjpon a putrefying corpse foi* several successive days. It 
never attempts to carry off a portion, even to satisfy its 
young, hut feeds them hydisgorging the half-digested morsel 
from its niqjy. It frequents the North of Africa, as well as 
Europe, and congregates in considerable numbers when the 
carcass of some large quadruped forms the banquet, f 

J The other is the Egyptian Vulture 

(Neophron 'perr.nople.rus , Fig. 256), one 
■> of •vlneli is recorded hy Mr. Selby to 

f h^ve been shot in Somersetshire, in 1825. 

Shy It is this species which Mr. Bruce men- 

|§J,\ tK)lls <' ls frequent in Egypt and about 

Cairo, where it is callocl by Europeans 
“Pharaoh s Hen.” These birds are never 

Fig. MG._s»p.»moir. mo 1 luiitcd b y tllc natives, but encouraged 

auu protected, because of tlieir services in 
clearing away filth and offal. “ Every group of the natives 
has a pair of these Vultures attached to it. The birds roost 

Thompson, in Annals of Natural History, vol. xv. 

* f Jicunctt. 
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on the trees of tlio vicinity, or on the fences whiclf bound the 
enclosures formed for their cattle.”* They difles in size and 
other particulars from the true or typical Vultures, such as 
that just mentioned. 

The Condor (Sarcoramphus gryphus) represents another 
group remarkable for the “ caruncles” or fleshy appendages 
of the neck (Fig $57), somewhat akin to fliose seen on the 
Turkey-cock. Beneath is a white ruff 
of downy feathers, forming the line of 
, separation between the nltked skin 
above and the true feathers covflPing 
i the hody below. 4t the early \jart of 
this century, such exaggerated ideas, 1 
respecting the size of this bird, were 
current, even among naturalists, that 
it was compared to the Hoc of eastern 
fable. It was reserved for Humboldt 
to destroy these exaggerated ideas, 
and to rcduco its poyers and dimen- • * * 

sions to tlieir true limits. TJic extent of the wings, when 
expanded, is usually from nine to eleven feet. Humboldt did 
not himself see any which exceeded nine: one shot by Mr. 
Darwint mciisured only eight and a half; but it is still said 
that some atfaiu so great a size as fourteen feet, f Borne oir 
these wide-spreading pinions, the Condor maybe seen soaring at 
an elevation of from ten to fifteen thousand feet above the level 
of the ocean. One is slated to have been seen by Humboldt 
so high as twenty-two thousand feet. “ Those birds generally 
live by pairs; hut among the inland basaltic cliffs of 
St. Cruz,” says Mr. Darwin ^ “ I found a spot where scores 
most usually haunt. On coming suddenly to the brow of the 
precipice, it was a flue sight to sec between twenty and thirty 
of these great birds start heavily from tffeir resting-place, and 
wheel away in majestic circles.” lie describes their flight as 
beautiful; the Condors moving in Targe curves, sweeping in 
circles, descending and ascending without once flapping their 



Fig. 257 .—Cokdoji. 


Wlllgri. 


The species of Vulture which seems to form the connecting 
link between this family and the eagle, is that which the 


* Yarrell, voL i. 
f 1'alagonia. Journal, p. 220. 

X Bennett, Cardens and Menageries. 
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natives of the German Alps name the Lammergcycr, or Lamb 
Vulture. U resembles the eagle in its confident and upright 
bearing, and is the largest of European birds of prey, measur¬ 
ing, when fully grown, upwards of four feet' from beak to tail, 
and in the expanse of its wings no less than nine or ton.* 
It frequents the highest mountain chains Jn both Asia and 
Africa. Of its &udacity Bruce relates a c ' striking instance. 
While that celebrated Abyfeinian traveller and his servants 
were at dinner in the open air, with several dishes of boiled 
goats’ flesh before them, one of^tbese^Cultures camc«flying 
slowly along the ground, affll sat down close to the meat, with¬ 
in the ring which tjie men lia^F made round it. “ There wero 
two large pieces, nf leg and °sl(oiddcr, lying upon a wooden 
’ platter; into these no trussed both his claws and carried them 
oft’.” lie was allot on his return for a further supply. 


II.- KALCONID j:.—-FALCONS. 

- u Scaling yonder peak, 

1 saw an eagle, wheeling near its brow, 

O'er the abyss; his broad expanded wings 
Lay calm and motionless upon the air, 

As if lie floated there without their aiH, f 
By l ho sole act of hik unlordcd will. 

That buoyed him proudly up/' 

J. Siikuidax Knowles’ Wii.u vm Tell. 

u 

This grovji is distinguished from the preceding by the sharp 
curved claws, and by the bead being in all cases covered 
with feathers. It includes the Eagles, Falcons, Kites, and 
Buzzards. 

In entering upon thisVibjcct, there is one source of error 
wo should seditiously Avoid. It is that which invests with 
human feelings arid passions the inferior animals; which makes 
us prone to regard one as brave, noble, generous, and humane, 
ami another as cowardly, base, selfish, and unpitying. Tried 
by such a standard, the Eagle embodies all that is great, the 
Vulture all that is despicable. Wc forget that both are birds 
of prey, destined to fill important, though different, parts in 
the scale of being, and both alike destitute of those higher 
motives which thfe use of such phraseology on our part would 

imply. With this brief caution, wc shall not hesitate to avail 

* 

* Bennett. 
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ourselves of the language of the poet, nor seek to deaden the 
warm tints which glow upon his pictures. , 

Two species’of Eagle—-the‘Golden and the White-tailed—• 
are known as perulanent residents in these countries. The 
addition of anothei'jto our Fauna was an occurrence of some 
interest to omithdogists. This third species is an inhabitant of 
the Apennines, and Either mountains of ffentiffiL Europe, and is 
known as the Spotted Eagle (Aqtfila natvia). Mr. It. Davis, 
of Clonmel, states* that it was shot in the month of January, 
1845, £u tlio estate pf rfhe 3?arl of Shannon, county of Cork, 
and was at the time in a fallow ■Held, devouring a rahbit. 
.Another bird, similqjly marked, ^ut report^ to have been of 
a lighter shade of hrown, was^slfot at the same place within a 
few days afterwards, hut was not preserve?!. 



The White-tailed, or Cinereous* Son Eagle (Tlalicnitua 
albicilla) is somewhat less in size than tlio Golden Eagle. It 
is much more abundant, and it seems in its habits to approach 
more nearly to the Vultures. We shall, therefore, convey a 
better idea of the habits of “the wide ruling Eagle,” hy 
appropriating our limited, space to the Golden Eagle (Aquiia 
chrysceetos, Fig. 258). 


* Ttj a letter to Mr. Yarrell —vide British Birds. 
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This species, though occasionally taken in England, haunts 
more especially the mountainous districts of Scotland, and of 
the north and west of Ireland. In Mr. Selby’s splendid illus¬ 
trations of British Ornithology are two figures of this bird. 
These have suggested to a reviewer* of that work a descrip¬ 
tion so vivid, that it enables the reader at once to realise, in 
his own mind, many of its characteristic features. 

“The Golden Eagle lekds the van of our birds of prey, 
and there she sits in her usual, carriage when in a state of 
rest. Her hunger and her thirst have Jjcen appeased—her 
wings are folded up in 1 dignified tranquillity—her talons, 
grasping a leafleso branch, arc almost hidden by the feathers 
of her breast—lici sleepless eye lias lost something of its 
ferocity—and the lloyal Bird is almost serene in her solitary 
state on the cliff. 

“ Btit, lo, tjio character of the Golden Eagle when she has 
pounced and is exulting over her prey I With her head 
drawn back between the crescent of her uplifted wings, which 
she will not fold until that prey he devoured—eye glaring 
with cruel joy—neck plumage bristling—tail feathers fan- 
spread, and talons driven through the victim’s entrails and 
heart—there she is new alighted on the edge of a precipice, 
and fancy hears her yell and its echo.” “The week-old 
' Fawn had left the Doe’s side hut for a momentary race along 
the edge of the coppice^—a rustle and a shadow, and the 
burden is borne off to the cliffs of Ben Nevis.” 

The power of vision in this tribe is very extraordinary. 
This fact has been long known; so long, indeed, that the 
classical reader will at once remember that it is mentioned by 
Homer, in his description of Menclaus:— 

I • 

- t “ The field exploring, with an eye 
Kc-H as the Eagle’s, keenest-eyed of i\ll 
That wing the air, whom,..though lie soar aloft, 

The Lev’ret ’scapes not, hid in thickest shades, 

31 ut down lie swowps, and at a stroke she dies.” 

Iliax), CowrEtt’a Tkaxsiation, xvii. G74. 

Fawns,, Lambs, anti Hares, witli Hinaller quadrupeds and birds 
of various kinds, constitute the food. It generally kills its 
own game, hut not invariably. Mr. Thompson f records tlie 

* Blackwood’s Magazine, Nov. 382C. 

f Tapers on the Birds of Ireland, in the Magazine of Zoologj’- and 
Botany and Annals of Natural History. To this series, with permission 
of the author, wc make frequent reference. 
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capture of three of* * * § these birds at Glen arm Park, County 
Antrim, the b#it employed in«eacli instance being*the body of 
a Puck or a Laml. So great is the quantity of food they 
collect, whon rearing their young brood, that a poor man ii# 
the county of K^rfy* got a comfortable subsistence for his 
family, during a tune of famine, by rohhin^an Eagle’s nest. 
A similar occurrence took place atjGrlcnariff, county of Antrim, 
in the early part of the present century. “ One of a pair of 
Eaglets, taken from a nest there, was so placed, that during 
•the summer its pareftts supplied itjjfith Rabbits and Hares in 
such abundance, that its owner obtained a sufficiency of animal 
* food besides for liinTsclf and {firefly. ”t * 

Whon intent on following his game, the*,agio evinces great 
boldness. On one occasion an Eagle appeared above a pack 
of 1 1 ouuds, as they came to a fault on the ascent of Pcvis, the 
highest of the Belfast mountains, after a good*chase. “As 
they came on the scent again, and were at full dty, the Eagle 
for a short timo kept above them, hut a$ length advanced, 
and carried off the lltffre when at tin; distance of three to folir 
hundred paces before the houiftls,”J With similar audacity 
he dashes down among a “pack ”§ of Grouse, and so “puzzles 
and confuses the.birds, that he seizes and carries off two or 
three before yiey know what Ifas happened, and in the very 
face of the astonished sportsman and his dogs.”|j 

It may he observed that the prey is invariably seized with 
the talons, the beak being used for the purpose of tearing it 
lip. This is contrary to popular belief; and the error deserves 
to he pointed out, as we find it pervading the descriptions of 
some of our most gifted poets; as for example, in the mag¬ 
nificent simile employed by ifyroiKj-S 

• 

“ Even as the Eagle overlooks his prey, 

Ami for a moment, poised in middle air, 

Suspends ihe motion of his mighty wings, 

Then swoops, with his unerring Leak.' 1 

Marino Falikuo. 

* Smith’s History of Kerry, 

f Thompson, 

t Idem. 

§ The little assemblages of birds, consisting of the parents and full- 
Hedged young, arc indicated by sportsmen by names which differ accord¬ 
ing to the particular birds spoken of, as a covey of Partridge, a pack of 
Grouse. 

|| St. John’s Wild Sports and Natural History of the Highlands, p. 84. 
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From tl!fe small number of Eagles vne possess, compared 
with that of most other native.,birds, we consider ourselves 
fortunate in having, on one occasion, eojtao suddenly upon 
sfour Eagles, amid their own wild haunts. Iv was in September, 
1833, when ascending Manger ton mountain, at tlie Lakes of 
Killarney, near to tli^ little lake called tl^o “ Devil’s Punch¬ 
bowl,” we found four of them preying on a full-grown sheep. 
They rose majestically into the air as we approached. Tim 
people who were with us supposed the sheep, being perhaps 
sickly, had been killed by r the Eagles. •' The flesh of thh neck 
was completely removed, although that of every other part 
was untouched. * We are <• assured that two Eagles will 
occasionally pursui/ a llarc, one flying low, coursing it along 
the ground, the other keeping perpendicularly above the 
terrified animal. 1 *' "When the lowest Eagle tires, they change 
places,‘and pursue the same system of tactics, until the llare 
is completely, wearied out. We were told the same circum¬ 
stance a few days afterwards near Tralee, and again near 
Monastcrevan. Our informant, in every instance, stated the 
fact as having fallen under hie own knowledge, and not as a 
matter of hearsnv. 

v 

The neat or eyrie of the Eagle is associated in our minds 
with highly poetic imagery;* •hut it is regardetf in a different 
light by those who live in the vicinity, and suffer l>y the 
predatory habits of its inmates. By them it is viewed as the 
abode of the spoiler, and the nursery of a future race of aerial 
tyrants. Various means for its destruction arc accordingly 
resorted to; among others, that of lowering a lighted brand 
into the nest. This was the plan pursued on one occasion at 
Roshen, County Donegal: thfc nest was consumed, three 
unfortunate Eaglets fVll scorched and dead to the ground, 

*-^_ 4k I was borji so high, 

Our aicry buildeth on the cedar’s top, 

And dallies with t&e wind, and scorns the sun.” 

Richard III. Act i. scene 3. 

-—-The Engle and the Stork 

On clijrs and cedar tops their eyries build.” 

J*akadis ic Lost, Look vii< 

u Wlien the proud name on which they pinnacled 
Their hopes is breathed on, jealous as the Eagle 
Of her high aicry.” 


Marino Fauero, Act v. scene 1. 
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and the old birds from that time deserted the •mountain.* * * § 
A similar mode of destruction has been resorted to at times 
in other localities! and this, no doubt, suggested to Campbell 
the splendid description of the burning cyrio, in the WizardV 
prophetic warniygyto Loeliicl.f 

The true Falcons arc distinguished Ijy tl^f 
upper mandible or the Jull being strongly 
toothed (Fig* 259); by the short, strong 
legs; the feet with retract i]# claws of nearly 
equal* size; and tlw folativo proportions of 
the principal quill-feathers of the wing, the 
second being the kmgest. Six* species afe 
recorded as Britishwe shall select Jpr description that 
which is the most cjebmted, the Peregrine Falcon (Falco 
peregrine ). It breeds in rocky districts, *and has a wide 
geographical range. In the British I stands*it is found in 
Scotland, in Wales, in Devonshire and Cornwall; and in other 
localities where there are high rocks adjacent, to the coa^t. 
In some parts of Ireland it is not uncommon. “ In the four 
maratiinc counties of Ulster it has tunny eyrit c; and in Antrim, 
whose basaltic precipices are favourable for the purpose, seven 
at least might Ijc enumerated. 7 ’§ But, notwithstanding its 
predilection Tor the coast, this bird frequents occasionally 
more inlamf localities; and Sir J. Sebright states, that 
numbers of them take up tlieir abode at Westminster Abbey, 

* Thompson. 

f We subjoin a portion of the passage referred to:— 

“Ha! laugli’st thou, Lochiel, my vision to scorn? 

Proud bird of the mountain, thy plume shall be torn! 

Say, rush'd the hold Eagle cxulflngly forth, 

From his homo iu the dark-rolling dlouds of the north ? 

Lo! the death-shot of founen outspeciing, lie rode 
Companiunless, bearing Qestractiou abroad: 

But down let him stoop from his havoc oil high! 

Ah! home let him speed—for the spoiler is nigh. 

Why flames the far summit?—why shoot lo the blast 
Those embers like stars from the Armament cast? 

*Tis the fire shower of ruin, all dreadfully driven 
From hie cyrio that beacons the dark nos of heaven.” 

% They arc the Jer Falcon, Peregrine Falcon, the Hobby, the Orange- 
loggod Hobby, the Merlin, and the Kestrel. The lust, Mr. Thompson 
remarks, “is common and resident in Ireland, and is of more frequent 
occurrence than any of the Falconida ;. 

§ Thompson. 
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and other churches in the metropolis, and make great havoc 
among the flocks of tame pigeons in the ndghljourliood.* 

The Peregrine Falcon is the species which, in former times 
«was most used in these countries for the amusement of hawking. 
This arose from the docility of the hird, flnd from its being 
much more mmi^roua, and therefore more easily procured, 
than the Jer Falcon. “ Tlje length of the adult Peregrine 
Falcon is from fifteen to eighteen inches, depending on the 
size and age of the bird.”t The female hird is of much 
greater size and strongthjthan the male," and to her, m the 
language of Falconry, the te,vm 44 Falcon ” was exclusively 
applied. The nirfiewas the .“/Tiercel,”* or “Tassel;” the 
reclaimed male tlv 44 Tassel gentle.”* Tho female was 
flown at Herons or Ducks; the male atrPartrulgcs, Magpies, 
and Rails. The full-grown birds in the wild state, or while 
unreclaimed, were called 44 Haggards. ”§ 

In the training of the Falcons great care, skill, and patience 
were expended. They were taught to come at the 44 call,” or 
attend to the 44 lure ” of the keeper. j| They were carried to 
the field upon 44 the fist,” a thick, and often a highly orna¬ 
mented glove being used to prevent the hand from receiving 
injury from the strength and sharjmess of the. claws. At such 
times, tlicir eyes were covered 1 ,’ or “hooded,” vyifch a leather 
covering, usually surmounted by a small ornamental plume of 
feathers. Bells of brass %r silver wore attached to the logs; 
and through small riiigs likewise fixed there, leathern or silken 
strings were pflssed, and wound round the hand of the Falconer 

* Observations on Hawking. 

t Yanrell. 

t 11 Oh, for a falconer's voice lo lure' Lliis Tassel gentle back again!” 

# Romeo and J ulikt. 

§ ‘‘As coy and wild as Haggards of the rock.” 

* Much ado about Notiiinu. 

|| To this Shakspearc alludes:— 

“ My Falcon now is *harp and passing empty; 

Ami, till she stoop, she must not be full gorged, 

For then she never looks upon her lure. 

Another way I have to man my Haggard, 

To make her come, and know her keeper’s call.” 

Tamiku or the Shrew. 

Any one who has read the “Abbot,” will remember the quarrel between 
Roland Grrvme and Adam Woodcock, about the feeding of a Hawk. In 
another of Sir Walter Scott’s Talcs, “ The Betrothed,” there is a spirited 
description of a llawking-match, in ivliich two Falcons are flown at a 
r Qeron. 
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until the time for‘ * casting off' * the bird. When th(?“ quarry”* 
was seen, the hood was pullqfl off, the josses drawn from their 
rings, and the Fmlcon at tho same time launched into the 
air. It tried in ml cases to soar above and pounce upon ill# 
prey, which it tralsfixod with its powerful talons. 

Old records sh^w tho great valuc^wlikli was placed in 
former times upon these birds, and the high prices at which 
they were occasionally sold. In several places in the “Domes¬ 
day Dook,” ten pounds is qjtadc the optional payment instead 
of finding a Hawk* 4t is said that in one instance, about 
two hundred years ago, so much as a thousand pounds were . 
paid for a pair, By the 34tli FjUwsml IILwt was made felony 
to steal a llawk; and to take its egg*^ even on a person’s 
own grounds, was punishable with imprisonment for a year 
and a day, besides a fine at the king’s pleasure. Thus prized 
and protected, and used only by the wealthy #ml tb8 noble, 
these birds became the appendage of their state as well as of 
their pastime. 9 

Deferences to Hawking and its details arc of constant 
occurrence in our old ballads. t% Shakspcare, who so invariably 
14 holds the mirror up to nature,” hesitates not to introduce 
the language of Falconry, in giving* utterance to the perturbed ' 
and distracting meditations of ■Othello:— 

-.-“ If I do prove her haggard, 

Though that her jesses were my dear heart-strings, , 

I'd whistle her o(F, aiul let her down the wind 
To prey at fortune.” * 

% 

Tlic rapid flight of the Falcon is very remarkable. An 
instance is recorded of one belonging to Henry IV. King of ’ 
France, which traversed tho Tlistaneo between Fontainebleau 
and Malta, not less than 1,350 uiiTes^iu twenty-four hours. 

In this case, supposing it to have been on the wing the whole } 
time, its rate of flight must ■have been nearly sixty miles an \ 
hour: but, as Falcons do not fly by jiiglit, it was probably not ; 
more than sixteen or eighteen hours on the w ing, and its rate .j 
must, therefore, have been seventy or eighty miles an hour. j 

* The bird flown at by a Hawk was so named. ? 

•)- ride The Gay Goshawk, and The llroomfiddhill, in Minstrelsy of 
the Scottish Border. Sometimes the epithet, •* gay Goshawk,” is ap- J 
plied figuratively; thus, in the ballad of Fause Fondragr, in the same l 
collection:— 

u And ye maun learn, my gay Goshawk, 

Iflglit wed to breast a steed.” ! 
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The Peregrine Falcon resembles the Golden Eagle in the 
indifference 'evinced occasionallytowards sportsmen and dogs. 
An instance of this is thus narrated by (Mr. Thompson:— 

Mr. Sinclairc, when once exercising his dogs on the Belfast 
mountains, towards the end of July, preparatory to Grouse¬ 
shooting, saw th<fvn point; and, on coming up, lie startled a 
male Peregrine Falcon off. a Grouse (Tetrao Scoticus) just 
killed by him; nnd very near the same place my friend came 
upon the female bird, also oma Grouse. Although the 
sportsman lifted both the.,fiend birds, the Hawks continued' 
flying about; and on the remainder of the pack, which lay 
near, being sprung by the dogr, either three or four more 
. • Grouse were struck down by them, and thus two and a half 
or three brace were obtained by means of these wild birds, 
being more than had ever been procured out of a pack of 
Grouse by his u traincd Falcons.” 

We record, from the same source, another illustrative 
anecdote:—“ Tn Qctober, 1833, a female Peregrine Falcon of 
Mr. Sinclairo’s—a bird of that year, nftd, consequently, but a 
few months old—got loose in the hawk-yard, and killed a male 
of her own species, a year or two older than herself, and which 
had the power of moving at least a yard from his block. She 

had nearly eqten him when 
a person entered the yard 
to feed them, which lie 
did once daily, at a regular 
hour. This female bird was 
‘full fed’ the day before, 
and had never got more 
than one mjsal in the 
day.” 

Tho Hawks, as distin¬ 
guished from the true 
Falcons, have tho legs 
more slender, the wings 
shorter, the fourth quill 
the longest, and tho mid¬ 
dle toe much longer than 
the lateral ones. There 
arc hut two British species, 
the Gos-hawlt {Fig. 260) 
and the Sparrow-hawk. 



Fig. 260. — Gos-if avu 
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The Cros-liawk {Astur palumbarius) is equal in’sizc to tlio 
largest of tlio JFalAms. Its flight is low, and it >fas formerly 
flown at Hares Rallrits, Grouse, and Partridges. Itsprevailing 
tint is greyish; hence the line in ono of the Border Ballads :—* 

11 The boy stared wife like a grey Gos-hawk.”—F ausk FoonitAcm. 

Tlio Sparrow-liafrk (Accipiter fringitlart&s) has been well 
characterised by Mr. St. John as*a ‘‘hold little freebooter,” 
and ho thus records examples of its audacity:—“A Sparrow- 
hawk pursued a Pigeon through the drawing-room window, 
and out at the other end of the houff<3 through another window, 
pftnd never slackened Jiis pursuit, ifotwithstaiqjing the clattering 
of the broken glass of the twfc Windows they passed through. 
But tlio most extraordinary instance of impudence in this bird 
that I over met with, was one day finding rw large Sparrow- 
hawk deliberately standing on ti very large Pouter-pigeon, oji 
tlio drawing-room floor, and plucking it, having entered in 
pursuit of the unfortunate bird through aq open window, and 
killed him in the roon^.”* • 

The Kite (Milvm 
{limits. Fig. 261 ) 

"is readily distin¬ 
guished among * the 
British Fatco n idee , 
even when at a dis¬ 
tance on the wing, by 
its long and forked 
tail,” and by its easy 
and graceful flight. 

*‘It lias now become comparatively \;arc in England.”f In 
Ireland, according to Mr. Thompson, the bird is extremely 
rare, though the name is applied to other sjiecies of the family, 
and particularly to the Common BuzjJ&rd (Buteo vulgaris). 
The Honey Buzzard, a native of the south of Europe, and of 
eastern climes, has been shot on several occasions in England, 
and has, in ono instance, occurred in the vicinity of Belfast.^ 
The Harriers form the remaining group of “the Falcon 
family.” One of them, the llcn-IIarrier, is a most skilful 
rat-catcher. “ Skimming silently and rapidly through a rick- 
yard, lie seizes on any incautious Rat that may be exposed 

’ Wild Sports and Natural History uf the Highlands. 

f Yarrell. 

% Thompson. 
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to view; a\id, from the habit this Hawk has of hunting very 
late in thoi evening, many of Ijicsc vermin fall to his share. 
Though of so small and light a framed tliG Ilen-Ilarrier 
strikes down a Mallard without difficultyJand the marsh and 
Bwamp arc his favourite himting-groundL* We may here 
remark, that tl^3 whole of the predaceous birds have the 
power of rejecting from their stomach, in the form of oblong 
balls, the undigested portions of their food, consisting of 
bones, hair, and feathers. 



lie* Owl shriek'd at thy birth: an evil bigu."—S i.akkpkakk. 

, Kino IIknkv Vf. Part iii. Act v. scene (?. 

The noetuYiinl bin prey form the third and last 

division of the present order,- 
and constitute the well- 
marked family of the Owls, 

( Fig. 262). In the dusk of 
the evening they sally forth, 
with eyes thnircntly" adapted 
for the diminished light, and 
with wings whose movement 
is so inaudible, that, to use the 
words of an eloquent writer, 
“a flake of snow is not win¬ 
nowed through the air more 
softly silent.” Tlicir strange 
appearance, grotesque atti- 
Fi$. 262 . Owr,* tudes, discordant screams or 

continuous liootings? have made them be regarded by the 
uneducated as birds of ill omen.f The progress of know¬ 
ledge dispels these idle fears, and converts a source of terror 
into one of the countless rills of poetry and tradition. 

Owls differ much in dimensions, some even approaching in 

* St. John’s Wild Sports of the Highlands. 

f Thus among tlic prodigies which portended the death of Cecsar:— 

—-“ Yesterday, tlic bird of night did sit, 

Even at noonday, upon the market-place, 

Hooting and ghricking.”— Julius Cassau, Act i. scene 3. 
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size to the Eagl^. Among these, the Snowy £)wl stands 
conspicuous; is la native of high northern latitudes, but has 
been taken on maOT occasions in these countries. The species 
most common in England and Ireland is the White or BarrF 
Owl (Strix Jlamgnfa). They frequent not barns only, but 
unoccupied buildings of any kind. The*i‘ in^-mantled tower’ ’ 
is a congenial abode. They leavcwtheir retreat about an hour 
before sunset, to hunt for mice, which form the principal food 
of themselves and their young; and in doing so they “ beat 
*thc fields over like ft setting-dog. The numbers of mice 
destroyed by a breeding pair of,Owls must be enormous, and 
* the service they thtts perform very great* to the farmer, the ■ 
planter, and the gardener. “I knew an i»stancc,” continues 
Mr. St. John,t “where, the Owls having been nearly de¬ 
stroyed by the numerous pole-traps placed about tbe fields for 
the destruction of them and the hawks, the fats and mice 
increased to such an extent on the disappearance of these 
their worst enemies, and committed sucl\ havoc among the 
nursery-gardens, farm* buildings, <fce. that the proprietor was 
obliged to have all the polo-trlfps taken down; and tho Owls 
being allowed to increase again, the rats and mice as quickly 
diminished in number.” 

Mr. Thompson mentions tbift a pair of Whito Owls had 
their nest and young in a loft appropriated to Pigeons, in the 
town of Belfast. On the sliolf beside the young Owls, the 
number of dead mice and rats observed remaining after tho 
night’s repast, varied from six to fifteen. No attempt was 
ever made by the Owls to molest either tho Pigeons or their 
young; and there is strong reason to believe that it is only 
in the dearth of other prey, t&at this’Owl attacks any of the 
feathered tribe. • 

In this particular it differs from the Bagic Owl, a species 
which inhabits the north of Europe, and haB occasionally been 
taken in these countries. A Swedish gentleman, who lived 
near a high mountain on which a pair of theso birds had built 
their nest, was witness of the following instance of thoir 
affectionate solicitude for their young:—(She of the young 
birds, wbicb had quitted the nest, was taken by his servants, 
and shut up in a hen-coop. “ On the following morning, a 
fine young Partridge was found lying dead before the door of 

* Natural History of Selbome. 

f Wilil Sports of the Highlands. 

G I 
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» 

tjip cqpp. v It was immediately concluded |hat this provision 
had been brought there by the old 0wlsl which, no doubt, 
had been making search in the night-time for their lost young 
■sup. And such was, indeed, the fact; fab night after night, 
for fourteen days, was this same mark ofWtention repeated. 
The game whicnghejdd ones carried to iycqnsistpd chiefly of 
youpg Partridges, for tjip most part newly killed, but some¬ 
times a little spoiled-”* In South America there are Owls 


which live in burrows excavated ,by themselves, or by a little 
quadruped allied to the l^gbbit. ' * ' 


Obdeh II.—ItfSESSORES.— PBRCHUsTG BIROS. 


‘ 1 * - 


“The ousel-cock,J so black of hue/ 

With orange-tawny bill : 

* Tlid throstle, with h!s note so true; 

a wren, with little quill; 

ich, the sparrow, and the lark ; 

The plain-song euckoo grey.”—S hakspjsabe. 

The 44 Perchere,” or, to use the scientific term which has the 
same meaning, the Insessorea, are those birds "which arc not 
predaceous likp the Falcon; which do not scrape the ground 
like the bnfq-door fowl; which are not wading birds like the 
fieron , nor Bwimming birds like the Buck. The tribe may be 
thus indicated by a series of negatives; and it embraces a 
great variety of birds, differing widely in structure and habits. 
Even within the narrow limits of oUr islands, above a hundred 
species belonging to the jpresciit order are enumerated. 

It is obvious that these birds have no exclusive claim to bo 
regarded as Percher^: for Owls, Ragles, and other birds, perch 
also. But this habit, taken in connexion with peculiarities 
pf structure, suggests a tprm which, though not strictly appli- 
cgjjble to them alone, is a very convenient one, and not likejy 
^mislead. It naturally suggests a question—“ llow do birds 
—by whit especial contrivance arc they enabled tp 
maintain a Arm hold even in sleep, at which time, we know, 
our hands so soon relax in their power of grasping? The 


"fit 

'A * 


* Familiar History of British Birds, vol. i, p. 192. 
f The Blackbird is sometimes called by this name, and is the species here 
referred to.— Fide Yarrell, note on Bing Ouzel. 

I 
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mechanism is, at the same time, the most single and the 
most effectual. ISvejyr one has probably seen tlje lower part 

'key \pjipu cut off, * .preparatory to the fowl 
if so, may have, when a boy, amused 
ic tendons, which, acting upon the claws, 
take them contract or open at pleasure. 


of the leg of fc Ti 
being cooked; 
himself by pullii 
enabled him to* 

What hP has doffe by pulling the tStldffhs is done in the 
perching feirds by the bending of the leg, and, by this simple 
act, tile bird, without effort, retains its hold; and does so 
securely, even on gna leg. % The placing of the head under 
the wing brings the centre of gfitvity more nearly over the 
feet, and thus givqp additional •stability. m 

From the number of spedfes* comprised in the Insessores, it 
is convenient to divide the order into foift groups, which are* 
again subdivided into families, genera, and species. The four 
groups arc established on very obvious characters, connected’ 
principally with the form of the beak or of tffo foot. Some, 
as for example the Thrush and the Robin, have, on the upper 
mandible of the bill, a notch or tooth,' 
somewhat similar to that of $ie Falcons 
{Fig. 263). These constitute the group 
of tootli-billcd birds; but the man of 
science, ,instea<f of the English term, 
which would only be understood here, 
employs a compound Latin term (Denti- 
rostresf), which means the sarao thing, and is understood by 
men of scioncc in every part of the world. The Sparrow has 
a bill of a different shape {Fig. 264); it 
is conical. Iloncc the Sparrow belongs 
to another group, those with cone-shaped 
hills {Conirostres ). The third consists of 
those birds which are remarkable for flieir 
powers of climbing. In them the toes Sre 
most usually arranged in pairs, two turned 
forwards and two backwards, as fiiay be Jfi 5- 264 ■ 

seen in the foot of the Cuckoo or the Woodpecker {Fig. 272). 

* 

* It may litre bo remarked, that the true leg of a bird is the part to ■ 
-which that name is given when a fowl is brought to table. The part called 
the leg in the living bird lies between the leg, properly so called, and 
foot, and is analogous to that part or our fool which lies between the 
and the toes. 

f Latin —Den s, a tooth j roetnm t a beak. 



Fig. 263. 
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The term Applied to the group is that of Scatisorcs of 
climbers. The fourth is composed of those foirds whose beaks 
are so wide and gaping that it appears aa it cleft, hence they 
are named Fissirastres, The Swallow oririwift, in chase of 
their insect prey, are familiar examples 
of this structure* A much maligned 
bird, that alsp.,|eeus upon insects, exhi¬ 
bits this pecidfllity. We allude to the 
Goatsucker (Caprimulgus Ewppants, 

Fig. 265), which popular credulity has 
accused in Italy of sucking goats, and 
here of sucking c<.ws, and inflicting a fatal distemper upon 
weaning calves. JsVe have thus four tribes of perching 
“birds:— r 



FlS. 2C5. 


Il Tooth-hilled, Dentiro&tres. 
JI. Conical-billed, Conirostres. 
«. III. Climbers, Scansores. 
IV. Gaping-hilled, Fissirostres. 


We shall now notice some well-known individuals of each 
of these tribes, though necessarily with great brevity, devoting 
our space principally to those which aro natives, in preference 
■ to the more brilliant inhabitants of foreign clinics. . 


Tribe 1 . — TOOTH-BILLED BIRDS.— DENTIROSTllES. 


“ Brisk Robin seeks a kindlier home; 

Not like a beggar is lie come, 

But enters u$ a looketi-forgucst, 

Confiding in k ? «s ruddy breast, 

As if ft we/e a natural shield 
Charged with a blazon on the field, 

Due to tnat good and pious deed, 

Of which we in the ballad read.”—W ordsworth. 


Laniadce* —The Shrikes or Butcher-birds hear some resem¬ 
blance in habit, and in the curved projection of the upper 

P of the bill, to the birds of prey. “The Grey Shrike/’ 
- Mr. Yarrell, “feeds upon mice, shrews, small birds, frogs, 
<d&, and large insects; after Laving killed its prey, it fixes 
body on a forked branch, or upon a sharp thorn, the more 

. * . * Latin— Lanius, a butcher* 
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readily lo tear off small pieces from it. It is frofti this habit 
of killing and hinging up their meat, which is observed also 
in other Shrikes, mat they have been generally called Butcher¬ 
birds. They areljnot plentiful in these countries. • 

Passing by the$Fly-catehers ( Muacicapidce ), of which there 
are only two nativ^ species, we come of the Thrushes 

(Merulidas ). To this family belongs the Wator Ouzel ( Cin¬ 
dies aquaticus), a bird which frequents rocky streams, and 
the banks of rapid rivers dn mountainous districts. “ With 
the romantic and pfettfresque in sqpjiery,” says Mr. Thompson, 

“ this bird is associated, frequonting the stream only so far as , 
it can boast of sudh charmifig.accompamlfienta; whenever it 
descends to the lowlands to move sluggishly through the plain, 
the Water Ouzel forsakes it, to continue in its upland haunts.’ 

A question has arisen in reference to the Kabits of this bird* 
whether it can or cannot walk underneath the water. Mr. 
St. John, the latest writer upon the question expressly states, 
in opposition to Mr. Waterton, that on two or three occasions 
he has seen the Water Ouzel walk deliberately down into the 
water, and run about on the gravel at the bottom, scratching 
with liis feet among the small stones, and picking, away at all 
the small insect# and animacules which he could dislodge.* 
The Missfl Thrush (TurditS viscivorus) is in England con¬ 
sidered only as an early songster, but in Ireland its song may 
be heard at every season of the year, with the exception of the 
moulting season. That of the Fieldfare, a migrating Thrush 
that arrives from the north towards the end of (October, and 
remains in these countries in large flocks during the winter, 
is described as soft and melodious. But the present genus 
contains two species, which hoar awtiy the prize in minstrelsy 
from any of their associates—the »Song Thrush (Turdus 
musicus), and the Blackbird (T. meryla), “tho Mavis and 
Merle ” of the Border Ballads. The poet has, in one line, 
characterised both the song and the haunts of the one last 
mentioned:— 

“ The Blackbird whistles from the thorny broke." 

Thomson’s Seasons. 

The Thrush usually haunts woods and small plantations, hut 
we have heard its song poured out on one of the wildest 
mountain tracts in tho County of Antrim, tho singer being 


* Wild Sports of the Highlands. 



346 . . I INTRODUCTION TO ZOOLOGY". 

perched upon a rdgweed. Mr. Thompson records an instanco 
in Yvhich one of these birds buift fire nest' 1 in 4 the coiit-sc of 
one season, and reared seventeen young. iWe have already 
diverted (p. 181) to the tantalising proof five experienced of 
its partiality for one of our most beautiful la^d shells, or rather 
foT its occupant, dL&od. * 

Sylviadce. —The family wo have next to mention is the 
most musical in Europe, and some of its members have 
attained the highest reputation a® vocalists. Among those 
best known may be mentioned the Redbreast, Sedge-Warbler, 
Nightingale, Blackcap Warbler, and Willow Wren. The 
brief notice we can’gjye shall bo bestowed fipon the Redbreast 
,.and the Nightingale’. 

We Have been taught to love the Robin Redbreast {Sylvia 
rubecula ), associated as it is with recollections which the 
woar and tear *of after life can never efface.* Those who 
have lived in tills country have seen him during the summer 
. feeding on earth-wonns, caterpillars, berries, and fruits; and 
iri winter presenting himself to receive from the hand of man 
the,food which the frozen earth “withholds. Ilis habits, when 
be first ventures into the cottage to pick np tlie proffered 
crumbs, have been truly described by Thomson:^— 

-“ Then hopping o’er the floor, 

Eyes all the smiling family askance, 

And pecks, and starts, and wonders where he is.” 

“ The sprightly air of this species,” says Mr. Yarrell, 
* “ the full dark eye, and the sidelong turn of the head, give 
an appearance of sagacity and inquiry to tlicir character, 
which aided by their confidence has gained them friends; 
and the Robin has accordingly acquired Borne familiar domes¬ 
tic name, in almost,evesy country of Europe.” 

The bird seems at times to have indulged in somo whimsical 
■ fancies as to the situation of his nest. “ A pair took up their 
■} abode in the parish churclii-of Hampton, in Warwickshire, and 
| affixed their nest to the church Bible, as it lay on the reading- 
desk. The vicar would not allow the birds to be disturbed, and 

S * Shakspcare mentions the bird by the old Saxon name—the Ruddock, 
And refers to its performance of the 6ame office os that attributed to it in 
the well-known ballad 

^ The Ruddock would, 

With charitable bill, bring thee all this, 

Yea, and furred moss besides, when flowers are none, 

To winter-ground thy corse.”—C ymbicline, Act iv. scene 2. 
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therefore supplied himself with another Bible, frd^i which he 
read the lessons If the serviqp.”* * * § Ono pair built repeatedly 
adjoining a lAack^mith’s shop; but neither the noise of the 
adjacent forge, n« frequent visits disturbed theiu.f Another 
constructed the malt in a hole in the timbers of a vessel Undo* 
going repairs in tfle dry dock at Belfa st, wj iile the deafehiiig 
process of driving Tn what are called tht? tree-nails wds carried 
forward. Occasionally close to thb nest4 But a more extra¬ 
ordinary selection was madp by one which had been frequently 
expelled from a bird'stuifing room, where the window was 
kept open, and is thus recorded by^Sfr. Thompson :— a Finding 
that expulsion wassof no avails recourse was had to a hovel* 
and rather comical expedient. My friend had, a short time 
before, received a collection of stuffed Asiatic quadrupeds,* 
and of these lie selected tho most fierce looking Carnivora, 
and placed them at the open window, which tpoy nearly filled" 
up, hoping that their formidable aspect migh^ rioter the bird 
from future ingress; but tho Redbreast was not to bo so 
frightened from its ‘propriety,’ and madfi its entree as usual. 
Its perseverance was nt.length rewarded by a free permission 
to have its own way, when, as if in defiance of the ruse That 
had been attempted to he practised upon it, tho chosen place 
for the nest Vas the head of a Shark! ” 

Tho Nightingale (Sylvia luscinia) stands pre-eminent in 
all the requisites for first-rate song,. The volume, quality, and 
execution of its voice are unrivalled among British birds, and 
its powers appear still more extraordinary, taken th connexion 
with tho diminutive size of the musician.§ It iB a native of 
southern climes, and appears in England in April, the arrival 
of tho males preceding that flf the females from ten to fourteen 
days. It is by no means generally distributed. It does not 
appear to frequent Cornwall nor Wal^a, and is rarely heard 
to tho north of Warwickshire; it is consequently absent from 
Scotland and the adjoining islands^ and is altogether unknown 
in Ireland. 


* From the pleasing little volumes to which we have more than once 
referred, the Familiar History of Birds, by the Bishop of Norwich, 
vol. ii. p. 35. The fact is given on tho authority of a Writer In Magdzlrie 
of Natural History, No. 31. 

f Yarrell, from the Field Naturalists’ Magazine. 

£ Thompson. The vessel was the Dunlop. 

§ Yarrell. 
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The sonjj of woe,* which the poets have attributed to the 
Nightingale is entirely fanciful. To the ^Solitary and senti¬ 
mental muscr, the noteB may have seeine^ plaintive in the 
extreme, and suggested the idea of the widowed bird mourning 
for her mate. But the songs of birds arc not the vehicle of 
Borrow, but the expression of joy; and i h hiost cases they 
proceed from the^esafe bird, cither while Wooing his partner, 
or cheering her in the performance of her maternal duties. 
The song of tho Nightingale is the outpouring of joy, and not 
■ of sadness, and is due mainly, if hot exclusively, to thcTnalc. 

Tho beautiful golden-crettted Wren (S. regulus), the various 
- species of Titmice (Partis), the vivacious and attractive 
Wagtails (Motaciua), can only b8 mentioned. To them suc- 
ecced the Pipits (Alnhtts) frequenting the wood, the meadow, 
or the coast, according to the different llabits and food of the 
‘several specifes. They lead by easy stages to the True Larks, 
which commence tho next group—those which have the bills 
conical. '' 



Fig. 2C6.—HuMMiNG-ninn. 


Before, however, giving t attention to them, we would like 
i pause for a moment on tropical birds remarkable for their 
ondcr bills, and hence spoken of by some writers by a term 
\ ^denoting this peculiarity ( Tenuiroslres). They cannot be 

H better exemplified than by the Humming-birds (Fig. *2G6), a 

* “ Here can I sit alone, unseen of any, 

And to the Nightingale’s complaining notes 
Time my distresses and record niy woes.” 

Two Gentlemen of Yukon a, Act v. scene 4. 
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tribo wflich includes somo of tbo smallest and mist beautiful 
of the whole feathered race, (uunbining the richness of flowers 
and the brilli&ncy'of gems. They take their name from the 
manner in which ^iey hover over flowers, keeping up a hui»- 
miug noise by J;he vibration of their wings, the motion of 
which at such times is so rapid as to be scarcely visible. 
Mr. Darwin says they reminded him of the sphinx moths, and 
considers that insects rather than honey are the objects of 
their search—an opinion igliich an examination of the sto- 
> ipachS of several specimens which^werc shot confirmed, as tho 
remains of insects were found in all. * 


Tribe II.—CONICAL-BILLED BIRDS.—£ON IRQ ST RES. 


-“ Tho Daw, 

Tim Rook an<iMagpie, to the gruy-grBwn oaks 

• »***• 

* * * * di rec t their lazy lliuht.” 

Summer. 


The first bird we shall mention—the Sky-lark—docs not 
exhibit that form of hill which gives name to tho tribe; the 
true representatives of the group must be sought, .not upon 
the outskirts, but towards the centre of the territory. Tim 
hinder toe is apparently disproportioned to tho others by its 
great length; hut this peculiarity, which unfits tho Lark for 
perching, enables it to walk with^t&se upon the grass, and 
spring upwards ere the wings are expanded for flight. The 
food consists of seeds, worms, and inseats. The bird delights 
in dusting itself; a process in this as in others resorted to, 
for the purpose, it is supposed, of freeing themselves from 
small partteitie insects. In autumn, Larks collect in large 
flocks, become fat, and in some parts of England are captured 
by nets in large numbers, and sold as a delicacy. 

But it is not any one of these circumstances, nor all of 
them together, that gives the Lark its fascinations when in 
early spring we listen to the flood of music it pours on the 


* Journal, pages 37, 330. 
G2\ 
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awakening Varth, or hearken to the cliccrM influence of its 
sotig as dcs6ribed hj Milton :—* f 


“ To hear the Lark begin his fliglv, 

And singing startle the dull nighty 
From his watch-tower in the skits, 

’ TOfr C &e dappled morn doth rise? 

Then to come V 1 spite of sorrow, 

And at my window bid good-morrow.” 

f . I/Allkguo. 

•* • * 

Calculations as to tho u^fulness of the bird aro lost sight 
of; and apart fron» them altogether, men hy universal consent, 
pay homage to the ^ly-mspiriiig‘minstrel, whose note is ever 
'fresh and ever gladsome. By Thomsop he is described as, 


-“The messenger of morn, 

Ere yet the shadows fly, he mounted sings 
Amif* the dawning clouds, and from their haunts 

f Calls up the tuneftil nations.”—S pring. 

* 

[The Lark is universally distributed over TSuropc, and 
descriptions akin to these aro everywhere current. Who then 
could wish that the Zoologist anti the Toot should move in 
separate paths? Who would not dcsiro that tho Poet should 
proclaim the truths which tho objects around him teach, 
and lead man to regard them as volumes which the Creator 
has unfoldiyl for his perusal? 

FringiUidcn .*—^Associated with tho Larks in one extensive 
family-containing nearly thirty native species, arc tlioBuntings, 
the Finches, Sparrows, Grosbeaks, and some who as songsters 
ore justly prized, as tflq, Goldfinch, the Linnet, anil the 
Bullfinch; also the singular Crossbill whose boak would seem 
deformed and uselcss^did not a knowledge of tho manner in 
which it is employed in opening the cones of the fir-tree, 
show that it is in reality a most efficient instrument for its 
destined purpose. 

, Stumidce. —The common Starling (Sturnus vulgaris,* Fig. 
267) is the representative of another family. It is well known 
for its power of imitating sounds; and from an early ago has 
in our minds been associated with Sterne’s well known words, 

V 

* 

* Latin Fringilla , a Chaffinch. 

t This figure, and that of tho Gull (284) are copied from Bewick. 
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“ I cannot get Aut;”* and with the angry isolation of 
Hotspur, f 1 . • 

The Starlifig is a migratory species; but a difference of 
opinion prevails %mong naturalists as to the extent apjJ 
regularity of th^ migration. The most recent record on the 
subject is that affcSded by Mr. W. Tho mpsqp , J relative to the 
appearance of the starling in the neighbourhood of Belfast. 
IIo informs us that this occurs towards the middle or latter 



Fig. 267.— Staiiling. 


end of September, and continues for about six or eight weeks: 
that the flocks arc seen every fiiw morning coining from the 
north-cast, and continuing the samfl course: and that each 
flock consists of from half-n^dozcn to t*o hundred individuals, 
and arrives generally between eight and ten o’clock. •* At the 
season of their earliest appearance there is daylight between 
four and five o’clock in the morning, an# their not being 
seen before eight o’clock, leads to the belief that they have 

• “ The Captive.” 

t “ I'll have a Starling shall be taught to speak 
Nothing but Mortimer/’ 

Kino IIknry IV. Part i. Act i. scene S. 

% Annals and Magazine of Natural History. 
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left pome liistant place at an early hourl’ ’ The 'greatest 
number ever: seen in one day in t)ieir course flight, amounted 
to 1,500; and the entire number thus seen-during the migra¬ 
tory period, to about 15,000. i 

Mr. Yarrell mentions localities in which these birds con¬ 
gregate by thousands; in one case in the Vicinity of Bristol, 
by millions. Their food consists of worms, insects, snails, 
berries, and grain. They build in ruins, old trees, church- 
stoeplcs, rocks, and holes about buildings; and Mr. Ball has 
remarked, that the celebrated round lovers of Ireland are 
favourite nesting-places. The evolutions of a large body of 
Starlings before retiring to*rest have been bo graphically 
described in the “Familiar History of Birds,” that it would 
’be doing injustice to the learned and right reverend author, 
not to give the words thero emplojud. 

“ At first tljey might he seen advancing high in the air, 
like a dark cloud, which in an instant, as if by magic, became 
almost invisible, the whole body by some mysterious watch¬ 
word or .signal changing their 
oourse, and presenting their 
wings to view edgeways, in¬ 
stead of exposing, as before, 
tdioir full expanded spread. 
Again, in another moment, the 
cloud might be seen descend¬ 
ing in a graceful sweep, so as 
almost to brush the earth as 
they glanced along. Then ynco 
more they were seen spiring in 
wide circles on high, till at 
length with one simultaneous 
rush down they glide, with a 
roaring noise of wing till its 
vast mass buried itself unseen, 
but not unheard, amid a bed 
of reeds projecting from the 
For no sooner were thoy perched 
than every throat seemed to open itself, forming one incessant 
ii confusion of tongues.” 

This is perhaps the place where reference may be made to 
Birds of Paradise (Fig. 268), which according to eastern 
•Table, lived upon dew and vapour, and carried on without 



Fig. 2G8.—Bird oj Paradise. 

i hank, adjacent to the wood. 
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descending to eaith all the functions of life, iven to tho 
production of thef- eggs and young. They have»justly been 
said, from thrf extreme beauty of their plumage, to hold the 
highest rank anwipg the feathered glories of the creation* 
They are limited to New Guinea, or as it is frequently called, 
the country of thc^Papuas, and some o f thg adjacent islands 
of the South Pacific Ocoan. »The natives of these countries, 
when preparing and cbying the skins, were in the habit of 
removing the feet of the bitd. The skins in this state were 
• sold t6 tho Malays,«ctftried into India, and thence conveyed 
into Europe. Here we have the origin of the superstitious 
' ideas with which these birds wefo formerly associated, arising 
from the supposed want of legs. Tho legend has been 
commemorated by Lfcnsous, who applied to the best known * 
species the appellation, “footless;”* and it has been enshrined^ 
in the harmonious lines of tho poet:— * • 

-!-“ The footless fowl of heaven thataicver 

llest upon earth, but on the. wing for ever, 

Hovering o’er fljnvers their fragrant foon inhale, 

Drink the descending dew upon its way, 

And sleep aloft while floating on the gale.” „ 

Southey’s Curse of Kkiiama. 

Corvidae .—The Starling which has been already noticed, 
and the Raven, tho Magpie, and the Jay, which are members 
of the present family, possess the power of imitating the 
human voice in a higher degree of "perfection than any other 
British birds. One example of this lias been mentioned in a 
preceding page (p. 323). 

The Raven labours under the misfortune of being regarded 
as a bird of ill omen.t High rocks and other places where 
danger may best be descried are his* favourite haunts. His 
food is various, emmets, reptiles, birds find their eggs, fish and 
carrion; like other species he is partial ‘o chickens and young 
ducks; and we were assured on one occasion by a credible 
witness that ho had seen a raven alight among a flock of full- 

ft 

* Paradigm apoda. 

f —---“The Haven himself is hoarse 

That croaks the fatal entrance of Duncan 
Under my battlements.”—.M achetii. 

-“ Oh, it comes o’er my memory, 

As doth the Haven o’er the infected house, 

Boding to all l”—O thb^lo. 
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grown duels, givo one of them a few blojj'S, throw'it on its 
back, and forthwith begin to tear it up. |$ueh audacity is of 
extremely rare occurrence. 4 

* It is pleasan t to think of birds in connexion with the localities 
in which they were observed. Our ramble* along the shore 
of the County Asjfcrijn, have given us frejjbent opportunities 
of noticing the Hooded-cyows {Corvus comix) upon tho 
beach: they were not usflally in pairs; three were moro 
frequently seen than two, and five- than four. Thero too, near 
the basaltic headlands of^that noble ’'coast, we have* gazed' 
with pleasure on the Chough (Fregilus gr&culus), as it sailed 
above our head, the brilliant* jed of its legs contrasting beau- 1 
tifully with the^gloifsy bluish black of the plumage. 

There is, however, no bird of the family so well known 
. throughout all the cultivated parts of the kingdom as tho 
llook ( Vorvus* frngikgus ), and as wc prefer dwelling oil that 
which is common, rather than on that which is fare, we dovoto 
to its habits the space at our command. 

It is a social bird, fond of living abdut the abodes of man, 
and even of building; in tho heart of crowded cities. But it 
is not with such haunts that its appearance is usually asso¬ 
ciated, hut with timo-honoured mansions, an/1 more especially 
lofty trees, their chosen abode# during successive generations. 

, Washington Irving has written respecting these birds,* in 
his usual agreeable stylo.* “ They are,” ho says, “ old esta¬ 
blished housekeepers, high-minded gentlefolk, that have had 
their hereditary abodes time out of mind;” and he goes on in 
the same amusing manner to describe, tvhat “ rather derogates 
from the grave and honourable character of these ancient 
gentlefolk, thq^ during ( tbo architectural season, they are 
subject to great dissensions among themselves; that they 
make no scruple to defraud and plunder each other, and that 
sometimes the rookery is a scenfi of hideous brawl and com¬ 
motion, in consequence of some delinquency of the kind.” 

Mr. Macgillivray, when visiting a rookeryt at night, “was 
surprised to hear several rooks uttering a variety of soft clear 
modulated notes very unlike their usual cry. In the interval 
I could distinguish,” says he, “ the faint shrill voice of the 
newly hatched young, which their mothers, I feel persuaded, 

and coaxing in this manner. Indeed the sounds 

* The Rookery, Bracebridge Hall, 
t British Birds; vol. i. p. 549. 


were fondling 
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were plainly exprcjsivc of affection, and a desire 4 ) please.” 
The young who are the objects*of this solicitude suffer greatly 
in seasons of drought. Mr. Knapp mentions that, in the hot 
summer of 1825, Inany perished from want;* the mornings* 
were without dew, few or ‘no worms could he obtained, and 
all the young were ymnd dead under the having expired 

on their roosting's. • m 

The supply of food involves a question of much importance 
to the farmer; namely, whether Rooks do him most good or 
most evil? If it wbro possible to keep a regular account 
of all their proceedings and their results, which way would 
the balance lie? Snould he regard the Rooks as friends or 
as enemies? The question when considered for a moment 
expands, and prcsentsntself under a now form, and comprises 
not Rooks alone, hut all those “ trooping birds” that live 
partly upon insects, and partly upon grain and other produce. 

The opinion*of those who have moBfc Attentively weighed 
the evidence on both sides is, that the cOtitJtinal benefit whiqji 
Rooks confer by the destruction of snails. Worms, and insects 
in thoir several states, far ntbro than compensates for the 
occasional injury they inflict. It is needful at seed-time to 
guard the newly sown grain, and the potato “ sets” against 
tlieir depredations; that being dbne, offer f|iom no molestation. 
There arc numerous insects that, in the Cdtcfpiller state, eat 
away the roots of grain or gras* crofts, while others in 
different stages make their attacks above ground^ qpd at a 
later season. The larvso of tho Cockchafer,of the Click 
Beetles, J and of the Harry-longlcgs,| are all underground 
feeders; and sometimes when # Rooks pull up grass And scatter 
it about, its roots have been already destroyed by the unseen 
devastators for which the birds are searching. “A.gfetttle- 
man,” says Mr. Jesse, “ once showed wie a field whltm Md 
all the appearance of being scorched as if by a burning suit 
in dry hot weather. The turf peelc d from the ground as if it 
had been cut with a turflng-spade,.and we then discovered 
that the roots of the grass had been eaten away by the larvro 
of the Cockchafei, which were found in countless numbers at 
various depths in the Boil.”|" The Rooks, which evince 

• Journal of a Naturalist. § Tipulido;. 

f Mclolontha vulgaris. || Gleanings of Natural History. 

% Elatcridte. 
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remarkable quickness in detecting such s^pts, were*in reality 
benefactor*, not destroyers. Numerous other examples of a 
similar kind might be brought forward. To these might bo 
«added others no less instructive, in which the Rooks in certain 
districts having been extirpated, so groat «*n increase of tho 
insect enemies of the agriculturist took j)Jaee, that the crops, 
for two or three successive seasons, were utterly destroyed, 
and the farmers obliged at some trouble and expense to 
reinstate the Rooks in order to aave their crops. 

In 1831 or 32 we noticed great quantities of the skulls 
and other bones of Rooks lying on the shores of Lough Neagh, 
and understood that during .'a (Jense fog (multitudes of these* 
birds had perished^in the waters, and that their bodies had 
afterwards been drifted ashore. Afte% the great hurricane of 

the 7th of January, 1839, 
many thousands were 
picked up • dead on the 
shores of a lake some miles 
in length, in the County 
of Westmoath, with oxten- 
sivo rookeries on its 
borders. * 

Tho wnr$ Magpie, tho 
busy Jackdaw, and. the 
cheerful Jay—a bird un¬ 
known in tbo northern 
parts of Ireland—all be¬ 
long to the present family; 
and various aro the petty 
larcenies which have been 
laid to their charge. One 
of the most perplexing 
occurred at Cambridge, 
where tho Daws took a 
fancy to employ, in the 
construction of their 
nests, $ig wooden labels used in the Botanic Garden for tho 
names of seeds and plants; and to such an extent did they 
avail themselves of these materials, that so many as eighteen 



2C9.—Hobnuill. 




* This singular fact was communicated to Mr. R. Ball, of Dublin, by 
Peon Vignolles, on whose property it occurred. 

i 
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dozen of labels were found in the shaft of a smg4 chimney 
in which those birds were in tfco habit of building?*' 

There are sotne foreign birds which, in their general habits, 
approach to the present family. They are remarkable foi* 
the excrescence by which the beak is surmounted, and from 
which they derive tlheir name of Hornbill s 269). This 
singular appendage is extremely light, consisting of numerous 
cells filled with air, which in fact penetrates with great facility 
every part of their skeleton. The African spccieB are 
described as living on small Birds, Mice, Reptiles, and even 
carrion, and only descending to vegetable diet when better faro 
is not attainable. The Asiatic jjpecies seem more restricted 
to fruits, and in the Molucca islands live chjffly upon nutmegs. 
In the groat size of tlig beak, and in the habit of swallowing 
their food whole, the llornbills bear a resemblance to the 
Toucans, a family of climbing birds which inhabit thfc thick 
forests of tropioal America, and whoso principal food is the 
oggs and the young of birds. 


Tribe HI.*—dLtMBING BIRDS.—SCANSORES. 


“ In gaudy robes of many coloured patches, 

The Parrots swung like blossoms on the trees, • • 
While thdr harsh voices undeceived the ear.” 

Montgomery’s “Pelican Inland." 


We cannot give better examples of climbing birds than 
those furnished by the Parrots, Cockatoos, and Macaws 
{Fig. 270) of tropical countries; those beautiful birds, many 
of which are domesticated in our hojises, and which are uni¬ 
formly one of the principal pointB of attraction in our Zoological 
gardens. The formation of the foot and of tho beak qualify 
them in a pre-eminent degree to act as climbing birds. 

The Woodpeckers, among British birds, belong to the 
present group. Their food consists of insects in different states, 
for which they search under the bark of trees, digging into 

* Stated, by Mr. Yarrcll and by Mr. Jcnyns, on the authority of 
Mr. Denson. 
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the wood (if such as airs decayed. The jtajnt of t'no tongue 
is furnished with hairs pointing backwams (Fig. 271), and 
the tongue has a peculiar iind very effectual apparatus by means 

of fcdiich it is launched 
at th^ insect prey. The 
tajh in conjunction with 
the two feet, acts as a 
tripod (Fig. 272), and 
gives the bird the re- 
‘■qiisito stability while 
proceeding with its ope¬ 
rations. 

A favourite bird, ro- 
miarkablc botli for its di¬ 
minutive size and for its 
large family, must not 
beunnOticed. Wcallude 
to the Wren (Troglody¬ 
tes Europceus). Itcomes 
about our dwellings al¬ 
most with the confi¬ 
dence of the Robin, and 
like thaf bird, has in its 
favour, the potent re¬ 
commendation which 
clings to the stories 
and lays of childhood. 
1%. 270.—Macaw. But perhaps there is 

no individual bird what¬ 
ever whoso habits arc* £o peculiar as those of the Cuckoo 
(Cuculus canorus), ami none whose cheerful note in the spring 
awakens mOro gladsome feelings. It builda no nest, but drops 


Tongue 


Fig. 271.— SiCl'LL Or WOODl-ECKER. 




.its eggs into the nests of other birds; one only is supposed to 
dropped by the same Cuckoo into the same nest. The 
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nests principally scjLtod are those of the Hedge Sparrow, the 
Pied Wagtail, and the Meadow Pipit. The youwfe Cuckoo, 
soon after it has been hatched, throws out of the nest the 
other young birds, %ind also the 
eggs, remaining s#lg occupant of 
the place, and securing to its own 
use the food which the old birds 
supply. This habit is the more 
remarkable in our common 
Cuckoo, as the Amcrfcan Yellow¬ 
billed Cuckoo, which has been 
occasionally talien in*thcso conn-.* 
tries, huilds a nest and rears up 
the young in the ordinary way. 

roots have delighted in offer¬ 
ing to the Cuckoo as herald of 
the spring their melodious tribute. 

Wordsworth refers to the well- 
known call of the male Vixen the 
bird itself is concealed:— • 



Fig. 272.— Woodpecker. 


11 Thrive welcome, darling of tlie spring; 

* Even yet thou art to ltib 
No bird, but an in vi siblc # tliing_ 

A voice, a mystery.” 

Its cheerful note, and the verdure with wliich ill oun minds 
it is associated, are alluded to, no less happily, by another 
writer: — 

“ Sweet bird! thy boyer Is ever green, 

Thy sky is ever clear; # • 

Thou hast no sorrow in thy spijgi 
No winter in thy year.”—L ocjajL 
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TfiioE IV.—GAPING-BILLED BIRDS.—FISSIROSTRES. 

- t 

“This guest summer 
The temple-haunting Martlet., does approve, 

By liis loved mansionry, that the hc^vth's breath 
Smellfl^ggpinglv here; no jutty, friqse, buttress, 

Nor coigne of vantage,'but this bird hath made 
Ilis pendant bed, and procrcant cradle: where they 
Most breed and haunt, I hayp observed the air 
Is delicate.”—S iiakspfar'e. , , 

The first family of tlic present group consists of the Bee 
Eatera {Meropifae) birds of bright plumage, natives of Africa 
and of Asia Minor, which, as occasional visitors, arc ranked 
among British species. Next to tthem the Kingfishers 
(llalcyonidcB, Fig. 273), claim our attention, There is hut 

one native species (Al- 
Cfdo tspida ), and in 
point of brilliant plum- 
‘ ago, it is unquestionably 
the first of British hi rds, 
and not surpassed by 
rnapy of those belonging 
to tropical countries. 
It chooses for tho site 
of its nest some spot in 
the overhanging bank 
of a stream, and lives 
upon small fish and 
aquatic insects. King¬ 
fishers, like many other 
birds, possess the power 
of reproducing the con¬ 
tents of the stomach at 
Fig. 273 —KiNUFiajEn. pleasure.* This is of 

service at times in feed¬ 
ing the young, and on other occasions in discharging, as in the 
Case of birds of prey, the indigestible portions of the food. 

} '- It was formerly believed that the Kingfisher, or as it was 
then termed, the Halcyon, hatched her eggB in a floating nest, 
and that, during the time she was thus engaged, the winds 

' * TarrelTs British Birds, vol. ii. to which the reader is referred for 

Information, drawn from various sources, respecting the fabled Halcyon. 
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were at retit, and t|e sea remained smooth and caVn. This 
period was therefore called by T*liny and Aristotle the Halcyon 
days, and as sifch is frequently mentioned or referred to by 
the poets. Thus—« 

-—-“All nature seemed 

Fond of traiAuillity; the glassy sea . 

Scarce ripple#—the Halcyon slept upon The wave; 

The winds were all at rest."—C ue Storm. 

The Goatsuckers ( Caprimi{fgtdai), to whoso habits reference 
lias alrdhdy been made fp. 344), form another family of this 
tribe. Though abundant in certain situations they are not 
generally diffused; and about # Belfast their«occurrenco is so 
very raro that we have never seen one ^plivc. Wo shall 
therefore devoto all oyr available space to tho remaining 
family, that of tho Swallows (Ilirundinidcn ). • 

“The Swallow,” says Sir Humphrey Davy, in his Salflionio, 
“ is one of my favourite birds, and a rival of the J'iiglitingalo, 
for he cheers my sense of seeing as much as the other does 
my sense of hearing. He is the glad propJ&ct of the year— * 
the harbinger of the best sensory ho lives a life of enjoyment 
amongst the loveliest forms of nature; winter is unknown to 
him; and he leaves the green meadows of England in autumn 
for the myrtle and orange groves of Italy, and for tho palms 
of Africa.” The bird docs not winder in Italy;* hut in other 
respects, “ this is, in truth,” to use the words of Mr. Yarrell, 
“ a brief hut a perfect sketch of tho history of the Swallow.” 

The Swallow (Ilimndo rustica) arrives in.tlieso Countries 
about the 10th of April, and remains about six months. It 
builds in the shafts of unused chimneys, and under the shelter 
afforded by tho roofs of out-lioilses, preferring such situations 
as arc in the vicinity of water, and vftiejc its insect prey may 
he regarded as most abundant. The chestnut and blue of the 
breast, the black legs and toes, and the larger size distinguish 
it from the species next to be mentioned. 

The House-martin, (H. urbica). —In this bird the chin and 
all the under part of tho body is whito, and the legs covered 
with short downy white feathers. It appears a few days 
later than the Swallow. It is this speeies which the poet 
has so beautifully pictured (p, 360); and whose nest every 

* “ Swallows leaving Italy, which they all do in autumn, go off in the 
direction of Egypt, and have been seen in Egypt going still farther south.” 
Yarrell, voi. ii. 
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one has toen fixed under the eaves of houses, and; the upper 
angles of.- windows. They axe sometimes placed uuder the 
arch of a bridge, and the magnificent headlands of basalt, 
on the county of Antrim coaBt, are favourite haunts. 

The Ilouse-martins return to their old abodes. Mr. Thompson 
records an instance in the neighbourhood of Belfast, in which 
a pair found tnfcir nest occupied by a Sparrow, who seemed 
determined to keep possession. The Martins departed, 
returned with about twenty of their kindred, and built up the 
entrance to the nest, inclosing the offender within. Next 
morning thq pair of Martins commenced the construction of a 
new nest, against the side-of th.eir old one, and in it, undis¬ 
turbed, reared their brood. ' After some time the proprietor of 
the cottage had the curiosity to pull (town both nests, and in 
that occupied<by the Sparrow found its “rotten corpse,” 
together wi$h several eggs. Mr. Thompson suggests that 
the Sparrow allowing herself to be entombed alive, may pro¬ 
bably be explained on the supposition that the eggs were in 
• the last state of incubation, as at such times birds will 
occasionally allow themselvcp to be lifted in the hand, and 
when placed again continue to sit as intent upon their hatching 
as if they had not been disturbed.* 

The Sand-martin or Bank-martin ( Il.'riparia) is smaller 
in size than either of thoge mentioned, and is the earliest to 
arrive in these countries,, It lias been seen in the neighbour¬ 
hood of Belfast on the 29tli of March. It forms excavations 
in sanft-banks, and in these constructs its nest; from this 
habit the name is derived. 

The Common Swift ( Cypsdus murarius) is distinguished 
by its greater expanse gf wing,- its darker colour, and by having 
all the four claws of its fbot pointing forward, instcud of three 
forward and uhe backward, as in the Swallow and the Martins. 
It prefers for its buiflling-sitcs lofty towers and church steeples, 
but wheu these arc not to be had, it very wisely contents 
itself with more lowly stations, such as the eaves or thatch 
$£ 4 w PUing-houses. It also frequents the romantic precipices 
#bich are resorted to by the Martin.t It usually arrives the 
.‘Jrrsfc week in May, and departs in August, though an occa¬ 
sional straggler may be seen after that period. 

* Mag. Annals of Natural Jlistory, vol. x. p. 50- References are there 
giyen to other notices of similar events. 

f Thompson. 
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m “ The careful Hen 

Calls all her chiiping family around, 
iFed and defended tbc'fearleas Cock, 

Whose breast itoth ardour flames* as on he walks 
Graceful, and crows defiance.”— Spuing. 


Tiif. present order includes the common Barn-door Fowl, 
such as the Cocks, Hens, Pea-fowl, and* Turkies; also 
the different kinds of Pigeons, Pheasants, Grasse, mfd Par¬ 
tridge. They are not in general adapted for,rapid flight. 
They have the body bulky, the wings short, the legs robust, 
and the feet formed for»walking;—the fect'are also employed 
in scratching tho ground, and thus exposing to view the seeds 
or other food ou which tho birds subsist. This action is one of 
such constant occurrence in the Domestic Hen, that it canuot 
have escaped the notice of the most careless observer. It is 
this habit of scraping or scratching tho ground, that gives the 
name to the order, the Latin word rasores literally signifying 
“scrapers.” Passing by those which are living in a domes¬ 
ticated state, the species known as native ip these*countries 
may be arranged in four families—Doves, Pheasants, Grouse, 
and Bustards. 

Columbidcs _To this family belongs the Ring-dove, or 

Wood-pigeon (Columba palumbus ); "it js the Cushat of tho 
poets, and the Wood-quest of the North of Ireland. This 
Species frequents woods, afld in certain situations is sp 
numerous that many hundreds raayjbc seen in a single flock. 
Great arc the complaints made by farmers of the injury they 
sustain by the quantity of grain consumed by these birds; 
and some who havo advocated the utility Of the Rooks have 
felt unable to do the same with regard to Wood-pigeons. 
Not so, however, Mr. St. John. An agricultural friend called 
his attention on the 6th of March, to an immense flock of 
these birds busily at work on a field of young clpver, which 
had been under barley the last season. “ On this,” says he, 
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“ in furtherance of my favourite axiom, th^t every w&d animal 
is of some ' service to us, I determined to shoot some of the 
Wood-pigeons, that I mighi see what they* actually were 
/ceding on; for I did not at all fall into my friend’s idea that 
they were grazing on his clover.” Eight,were accordingly 
shot as they over his head. On bejtig opened, * ‘ every 
Pigeon’s crop was as full as it eould possibly be of the seeds 
of two of the worst weeds in the country, the wild mustard 
and the ragweed, which they Had found remaining on the 
surface of the ground, thesp plants ripe&iirg and dropping their 
seeds before the corn is cut. Now, no amount of human 
labour and search could haiSp collected, en the same ground/ 
at that time of the year, as much of these seeds as was con¬ 
sumed by each of these five or six hundred Wood-pigeons 
daily, for two efr three weeks together. ”* 

The Hock-dove (C. Uvia) builds in rocky cliffs and caverns, 
moat usually in the vicinity of the sea, but occasionally rffonr' 1 
It is the species from which the varieties of the ^ptestic 
Pigeon are derived. Wc cannot here detail the means by* which 
these are preserved and perpetuated; we prefer limiting our 
brief notice to one of these varieties, the Carrier-pigeon, a bird 
whose services have been made available pot in love affairs 
only, but in those of the turf, the mart, the *bxchange, and 
the cabinet; in all the deep stakes which ore won and lost in 
the chequered pursuits of human life. 

From the rapidity and general certainty with which the 
letter entrusted, to the Carrier-pigeon is conveyed, it would 
seem at first sight as though the bird were guided by some 
mysterious instinct; but our wonder is diminished when we 
are aware of the care and pains bestowed upon the training 
of these Pigeons They soon learn, in their daily excursions 
with the old birds, to know tboir own abode, and to distin¬ 
guish it from all others. They are then brought a short 
-distance from home in a covered basket, and let loose. The 
.^[stance,is increased, until two, four, eight, ten, or twenty 
addles are gradually attained; and this is continued until the 
entire distance they are expected to perform has become 
familiar to them. When first let loose, the flight is spiral; 
when a sufficient elevation has been gained, and some well- 
known object descried, the bird goes off in a direct and 
unwavering line of flight. 

* Wild Sports of the Highlands, p. 119i 

t 
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If no unfavourable circumstances occur, such a# fog, mist, 
or a strong opposing wind, tka speed with which <he journey 
is accomplished is very remarkable. Of this many well- 
authenticated instances are recorded. On one occasion it 
Carrier-pigeon flejv from Rouen to Ghent, a distance of about 
150 miles, in an hfcur and a half.* On pother, 23 Irish 
miles were accomplished in eleven minutes; or, in other words, 
at the rate of 125£ miles an hour.’t 

Tho Turtle-dovo (47. turtyr) is a summer visitant, but by 
no meJLns widely oi plentifully diffused. The Passenger- 
pigeon ( C. migratoria) is included, like other stragglers, in the 
4ist of British birds* It is a^natlve of America, and ranges 
over the whole of tho vast continent lying Jjetween the Rocky 
Mountains and the Atlantic. To the works of Wilson, 
Audubon, and other writers, we must refer fflr an account of 
its habits. Wc can but notice the amazing nunabefs ifi which 
it sometimes appears, and tho quantity of foo& required for 
the daily sustenance of one of these immense flocks. Esti¬ 
mating its breadth at enc mile, which is Tfelow the average, 
and allowing two Pigeons to ea*h square yard, the number in 
one flock, according to Audubon, would be l,115.000,0(Jb; 
and, as every Pigeon consumes daily half a pint of grain, the 
quantity requfred to feed suoh a flock must amount to 
8,712,000 bushels per day.J • 

Phasianidce. —The Common Pheasant (Phasianus Col - 
chicus) represents another family. This beautiful ^ird has 
been long naturalised in these countries, but came originally 
from the banks of the Pliasis, a river in Colchis, in Asia 
Minor. The Grouse belongs to another familly (Tefraonidaa ); 
one of these, tho Red Grouse £ Tetrao iScoticus ), is peculiar to 
the British Islands, being unknown in jiny other part of the 
world. It inhabits wild extensive heaths, whether moor or 
mountain, and in some districts of both Scotland and Ireland 
is very abundant. The Black Grouse is found in both 
England and Scotland, but not in Ireland. This bird has 
been known to pair with tho Pheasant in a wild state, the 
hybrids thus produced exhibiting somo of tho characters of 

* YarreL 
t Thompson. 

t Audubon’s calculation is founded on the supposition that tho flock, 
moving at tho rate of one mile j)er minute, takes three hours to pass by 
a given spot; thus forming a parallelogram of ISO miles long by 1 broad. 
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butli spbbitSs. The White Grouse, or Ptarmigan \lAxgopus 
mvtus. Fig! 274), is only found on some of the high inoun- 
tainS of Scotland and the adjacent islands. It is celebrated for 
f ’ its change of colour. 

Tho legs aild toes are 
so jfhickly covered with 
woolly feathers, that 
they have been corn¬ 
ered to the legs of a 
I&re. * In summer 
the plumage is speck¬ 
led, consisting of an 
ashy brown, with 
Graving blackish lines; 
as winter approaches, - 
this becomes changed 
to the" purest white. 
In tho ouo season tho 
'plumage resembles in 
colour that of the surrounding rocks and lichens; in winter, 
that of the snow-clad mountains. Sir Walter Scott attributes, 
therefore, acute powers of vision to Malcolm Grseme, when ho 
says— u 

“ Trained to the chase, Ills Eagle eye 
The Ptarihigan in snow could spy.” 

, Laut Qtf Tins LAKtr. 
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The Common Partridge (Perdix cinerea) is another member 
of tho same family; so that-in this one group wo have an 
assemblage of birds possessed of peculiar attractions to the 
“ Sportsman.” 

To the Quail {Perdix coturnix) a different kind of interest 
attaches. This, bird is believed’to be identical in species with 
that which, under the providence of God, furnished a supply 
of food to the Israelites in the wilderness. It abounds in 
countries adjacent to the Hed Sea, and migrates in immense 
multitudes. Temminck says that they arrive irt such numbers 
on the western shores of the kingdom of Naples, that so many 
as 100,000 are taken in a day. Nor are they less numerous 
on the shores of Provence. Above three thousand years have 
tolled by since the Quails “ came up and covered the camp of 

* Hence the generic name, Lagopui, signifying a “ Hare’s foot.” 
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the I&rfltelites, ” jijfc tho species still survives, aift its grega¬ 
rious and migratory characterremains unchanged. 

One of tlic*Grouse tribe—tfle Capercaillie, or Cock of tlie 
Woods (Tetrao tmogattus), formerly existed both in Britain 
and Ireland, bat has, unh&ppily, been extirpated. This 
splendid bird attAmed the Size of a TurJ^y, and by some 
writers is even spoken of as the ^Vild Turkey. Attempts for 
its re-establishment are now being made, and with prospects 
of success. It is found in Swoden and Norway, and other 

• parts of tho north of Europe. t 

Struthionidce. —The Bustards are birds of rare occurrence. 

* The Great Bustard«(($*# fartfa^Jhas long bleu extinet in both 

Scotland aud Ireland: lit England it is sp^ten of rather as one 
which had recently <4 k local habitation,” than as one actually 
indigenous at the prtesent time. The Little Bustard ( Oti^ 
tetrax) is an Ufctfeasittft&l visitant, • 


Order IV.—G1ULLAT0RES.—WADING BIRD& 


“ No more thy glassy brofit reflects tlie (lay, 
lint, chok’d with sedges, wicks its weedy way; 

Along thy glades, a solitary guest, 

The hollow-sounding Bittern guards its nest: 

Amidst thy desert walks the Lapwing dies, * • 

And tires their echoes with unvary’d cries-” 

Goldsmith’s Deskktkd Village. 

There are sonic bints whose legate so long that tho body 
seems as if mounted on a pair of stiks, and this peculiarity 
is that which is expressed bjr the scientific name for the pre¬ 
sent order— Qrallatores —a Latin word, literally meaning 
those who walk on stilts. Tlie lower part of the log is naked, 
and from this circumstance, as well as from its length, is 
especially adapted for wading. Hence, birds of tho present 
order are called “ Waders.'' 

But although this term is very correct as applied to some, 
it is altogether incorrect with regard to others: thus, the 
Ostrich (Fig. 249), which lives remote from the sea, aud from 
the hanks of rivers, is included; and birds which, like tho 
Plover, are not remarkable for g^eat length of leg, arc also 
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included. The fact is, that here, as in otlie^ great groups, the 
characteristics must be sought in some which may be looked 
upon as the types or represen .atives of the ordjr, and not be 
^gorously required in every individual t%t naturalists may 
place iu the same assemblage. * t 

Cuvier arranges, in one family, all the birds of the present 
order whose wings are not adapted for flying, as those of the 
Ostrich (Fig. 249), and of the Cassowary (Fig. 238). Here, 
also, is placed the Apteryx (Fig. 275)*. the wingless bird of 


ft 


e 


Fig. 275. —Apteryx. 

New Zealand. It is a creature so strange, that no imagination 
could have fancied a bird without wings or tail, with robust 
legs, claws suited for digging, and actually usod in forming 
excavations in which this singular bird lays its eggs and 
hatches its young. When we add that its habits are noc¬ 
turnal, we have stated the most striking peculiarities of a bird 
which is * now rare, and may possibly become extinct. 
Dissection shows' the existence of the wing-hones, but in a 
rudimentary state.* This entire division is without any 
representative among oijr native birds. 

Charadriada *.—The Piover is the true representative of 
this family, and derives its name from the French “Pluvier,” 
a term given because the bird appears in large migrating 
flocks in the rainy weather of spring and autumn. The Golden 
Plover ( Charadriu8 pluvi&lis) frequents swampy grounds and 
solitary bogs. It is one of these birds which appear to liavo 
a double moult. The real moult, or actual change of feathers* 
occurs in autumn; in spring some new feathers appear, and 
others undergo a change of colour; so that the aspect of the 
bird alters twice in the course of the year. The Golden 
Plover, and still more, the species next mentioned, exhibit a 

■v 

• Profeasor Owen on the Apteryx, Trans. Zool. Society. 

r 
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great vtfriety of devices to draw any intruder atvfty from the 
vicinity of the nest or young ^feigning lameness,*or allowing 
a wing to drofcp as if it were woken, and thus tempting the 
inexperienced visiter to follow in the hope of taking the bitel 
prisoner. • 

Besides differed^ species of Tlovers, tly# family contains 
the Lapwing or Peewit ( Vcfiiellys cristatus ). To this bird 
the term “elegant” is peculiarly appropriate, from its figure, 
its crest, its plumage, and the ease and vivacity of every 

* movement. The Bnglish name l^apwing is given because of 
the slow movement of its wings in flight. 1 ts peculiar note 

* has suggested the other name of,»Poewit. The French convey 

an idea of its cry by the words dir-liuit* f It gives life and # 
interest to the wildest moor. The stratagems it employs for 
the safety of its young are well known, and tire mentioned by 
every observer of its habits. * 

Gruidce .—The common Crane (Grus cinei'ea,»Fij. 276), is a 
very rare visitant in England; 
and in Ireland has Been un¬ 
known for more than a century. + 

Mr. Gould says, “Flocks of the 
birds are seen at# stated times 
in France and Gormany, pass* 
ing northwards and southwards, 
as the season may he, in mar¬ 
shalled order, high in the air, 
their sonorous voices distinctly 
heard, even from their elevated 
course.” It is said to winter 
in Africa. 

Ardeidce .—The common 
Heron (Ardea cinerea) is pro¬ 
bably one of the host knoVn 
birds belonging to the present 
order. Its motionless attitude 
as it watches for its prey iu the 
shallow of the river or the sea, 

cannot fail to have attracted F * s ' 276 — Crane- 

attention, adding, as it not unfrequently docs, to the pictu- 



* M. Edwards' Elemens, p. 321. 

f Smith, in his History of Cork, slates it was seen during the remark 
able frost of 1739. Thompson's Report dn the Irish Fauna. 
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resgue effect of tlxo scene. Nor less striking^ is its appearance 
on the wing, the long outstretched logs acting as a counter¬ 
poise to the head and neck, frit is a singular spectacle to 
bghold these birds collecting in spring at (heir building sta¬ 
tions, occupying like Rooks the upper branches of high trees, 

and beginning once again the 
important business pf incuba¬ 
tion. They do not invariably 
cliche such situations, hut oc¬ 
casionally «select precipitous 
rocks near the coast, as at the 
? v Great Ormn’a Head. On the 
Scotch coast, near Cromarty, 
Mr. St % John describes a 
heronry, at which some of the 
nests were built in clusters of 
ivy, and others* on the hare 
shelves of the rpcks. * It seems 
strange,* when possessed qf 
ample power to range and 
choose at pleasure, that the 
same bird should select situations so very dissimilar. 

The Common Bittern (Botanrus stettarisf Fiy. 277) is no 
j longer a common bird, and js every year, as waste lands are 
' reclaimed, becoming more rare. During the breeding season 
j it utters a loud booming or bellowing noise,t to which some 
■ of our poet's have t alludcd. 

i il But the Lark’s shrill fife shall come 

At the day-break from the fallow, 

And the Bittern sound his drum, 

Booming fraa the sedgy shallow.” 

« Lady of tub Lake. 

Thomson, in his Notice of the bird, lias embodied an 
j erroneous but current opinion, as to the manner in whjph tpe 
1 booming noise is produced 1 :— 

- . — — r — - M So that scarce 

The Bittern knows his time, with bill ingulph'd, 

To shake the sounding marsh.”—S pring. 

Living remote from human haunts, on the marsh, the bog, 
* Wild Sports of the Highlands, p. 123: 

f This bellowing may have suggested the term Jivtaurun , meaning a 
fcBull. 
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and tho , quagmire, it continues to this day the^emblom of 
desolation and solitudo, as it was at the timq when the 
Prophet proclaimed against Efl^ylon the awful denunciation: 
“I will also make it a possession for the Bittern, and pools 
of water; and I wftl sweep it with the besom of destructioif, 
saith the Loud oTjiosts.” 

The Stork (Cicofiea alba) i^ another mefffber of the same 
family that must not be passed by without mention. Those 
who have travelled in Jlolland and other parts of the continent, 
.know ‘the favourable,light 
in whiqh it is regarded, and 
• the arrangements jpade for 
its accommodation and pro- * 
tec tion. The affection of 

the Stork for its young, is 
one of the most remarkable 
traits in its character; it is 
only ucodful to refer to the 
female, which at the, con¬ 
flagration of Delft, after 
several unavailing attempts 
to remove her young, chose 
to remain ai*d jferish with 
them, rather than leave 
them to their fate. Among 
the ancient Egyptians the Stork was regarded with reverence 
inferior only to that which was jiaid. to the Saffred Ibis 
(Fig. 278).* Tho Ibis itself is a mcmb&r of the present 
family; one species, tho Glossy Ibis (Ibis falcinellus), has 
been taken both in England und Inland. 

Scolopacidoe .—This family comprises the Curlews, Sand¬ 
pipers, Snipes, and other well known birds. It may he 
well represented by tho .Woodcock •(Scolopax rusticola), 
a migratory species, ranging from Africa to Scandinavia. 
It flies by night, and seems irf these countries to feed 
principally on the common Earthworm. The fact is now 
established, that all the Woodcocks do not leave these 
islands, hut that a small though gradually increasing 
number are permanently resident, and regularly lay their 
eggs and bring forth their young. This is mainly attfi- 
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Vide Bennett’s Gardens and Menageries, p. 20. 

* 
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buted to tCic shelter afforded by the increased extent of 
plantations!* * 

RaUidce ,—Of the Land an^PWater Rails, tl *3 best known 
individual is the male bird, whose peculiaryot not unpleasing 
“crake” is hoard from our. meadows in sprang aud tho early 
part of summer, jand has gained for the sfliecies tho name of 
“Corn-crake.” To the same family belong the active Water- 
hen (GaUinula ckloropns ) and the common Coot (Fvlica 
atra ). Respecting the habits of both 06 these, the Bishop of 
Norwich relates many pleasing particular# to which we refer 
our readers,f as the space Ic which we are restricted forbids 
their introductiomhore. Thyro js a marked difference in tho ' 
foot of the two species. In the Water-hen the toes are 
l long, and are fringed on each side by, a narrow membrane. 
In the Coot the tnemhrano is increased in size, assumes tho 
Tform of voundgd lobes, and unites the toes towards the base, 
thus indicating an approach to the complete webbed foot, 
which is characteristic of the swimming birds, which consti¬ 
tute the next ordoi # : 


Order V.—NATATORES.—SWIMMING BIRDS. 


“ Some sought their food among tho finny slioals, 

* Swift darting from tho clouds, emerging soon 
With slender captives glittering in their beaks/’ 

Montgomery’s 11 Pelican Island.’ 


In tho birds of this ordcrethc hill is variously shaped. Tho 
legs short; often placed far behind, adapted for swimming. { 
The feet—using thattword in tfye ordinary sense—differ in 
form, and in the extent to which the toes are webbed; the 
part above the foot is mtich narrower in front than at the 
sides, and hence offers less resistance to tho movement of tho 
foot whon the bird is swimming. 

Here, as in other instances, a doubt may exist as to whether 

** Fall information*on many points of interest in the habits of this 
Ird, may bo found in a paper by Mr. W. Thompson, Annals and Mag. 
Nat. Hist. January, 1839. 

t Fftmiliar History of British Birds, vol. ii. 

X Jcnyns’ Manual. 
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a particular species should rank in the group uiufcr considera¬ 
tion, or in one to which it i% allied by striking* peculiarities 
of structure.* In the Flamingo {Fig. 27.9) wc have* the long 



Fig. 270.— Flam in go. 


legs of the Waders combined with the webbed feet of the 
Swimmers: and, accordingly, a different place has been assigned 
to it by different naturalists, as they attributed a greater or 
less degree of importance to ccrtay^clianicters. Such points 
we pretend not to determine; We >vcgild rather mention that 
the generic name ( Phcenicopterus ) mgans, literally, “wings 
of flame;” and African tvivcllers describe the appearance of 
the birds, when assembled in ranly*, in a manner which bears 
out the accuracy of the picture presented by the poet:— 

14 Flamingoes, in their crimson tunics, stalk’d 
On stately legs, with far exploring eve; 

Or led and slept in regimental linos, 

Watch’d by their sentinels, whose clarion-screams 
All in an instant woke the startled troop, 

That mounted like a glorious exhalation, 

And vanished through the welkin far away.” 

MoTtruoMisity’s “ Pelican Isi^and.” 

nr 
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From the°groat extout of coaBt and th6 varied character 
of the British Islands, the bird* of the present order are so 
numerous as to constitute morrthan one-fourth*bf the entire 
of« the native species. They are arranged? in five families, 

' according to the form and structure of the «bill, tho wings, 
the toes, and tho position of the legs. 

Anatidce *—The first of .those comprises Geese, Swans, 

' Ducks, and allied species. Most of the Wild Geese are 
whiter visitants to these countries^ and 'the long strings in 
which they are seen to fly, (jhanged at 'times into a wedge- 
•shaped figure, like that or the'letter <*, cannot he looked on 
without admiration? **. < * 

' „ Tho two best know? species are the Bean Goose (A. segetum) 
- and the White-fronted Goose (A . aJbifrons) and of these tho 
■ Bean Goose is much the more common. These birds are 
remarkable for their watchfulness, not only at night, but during 
tho time of feeding. Before alighting for thi.< purpose on a 
field of new-sown grain, they make several circling flights, to 
; see if all be safe, and then commence feeding. They take the 
precaution, however, to plant a gentry, who, as Mr. St. John 
. informs us,t “either stands on some elevated part of the field, 
;; or walks slowly with the rest—never, however, venturing to 
■, pick up a- single grain of coin, his whole energies being 
i : employed in watching. When the sentry thinks ho has 
\ performed a fair share of duty, he gives tho nearest bird to 
I him a sharp peck. I have seen him sometimes pull out a 
f handful of feathers if the first hint is not immediately attended 
f to, at the same time uttering a querulous kind of cry. This 
: bird then takes up the watch, Tyith neck perfectly upright, 
i and in duo time makes sdiue other bird relieve guard.” 
j The Bemicle Goose* (A* hemicla) and the Bront Goose 
j! (A. brenta) are regular winter visitors, and abound in certain 
v localities. The Brent Goose is killed during the season in 
Hgflteat numbers, being esteemed for table use. In Belfast Bay 
pjris always called the “ Barnacle.” 

£ The appearance and habits of the Swan are bo well known, 
jfhat it is needless to dwell upon them. There are, however, 
* two species of Wild Swan which visit these countries in win- 
l terj and present some interesting peculiarities. If the skater, 
lie/-the midst of hie evolutions on the ice, should chance to 

ft'. * y. 

i * Latin, Anas, a Duck. This family is now subdivided, 
f Wild Sports of the High^nds, p. 157. 
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hear a loud hooping cry, and notice a flight of Iprds of large 
size, and of powerful pinions,, passing over his head at a great 
elevatipn, he jvill not fail to renumber the Hooper, or Whistling 
Swan ( Cggnus fgrus). Jn entire contradistinction to tjjis 
species, the onq which is domesticated is termed the Mute • 
Swan (C. olor ); #o t it is respecting this Ijird that the fable 
became current* tfiat it foretold its own death, add sung with 
peculiar sweetness at its approach* Thus Sbakapearo;— 

—• -will play the Swan, 

* A§d die in music." 

But, although the voice of the fvwan is but little noticed, the* 
bird is not really ftiutc, as jts.fiaine would imply; the notes 
arc soft and low, and aro described as*'plaintive, and witjj : 
little variety, but no* disagreeable.”* The classical scholar 
will call to mind the well-known line, in vftiich the existence , 
of a Black ISwan is spoken of in a manner which implies.the 


utter dishpliBf in the existence of such a bird:•yet, among tho \ 
strange creatures which New Holland has sent to us, # are • 
Black Swans: these*arc now distributed over many parts of - 
these kingdoms where aquatic menageries are established, , 
and form, by their dusty hue, a striking contrast to the i 
snowy tint of $yar cpngeqprs. 





Fig. 280.— Eider Duck. 


The Sheldrake, the various species of Wild Ducks, with the 
Teal and Widgeon, we must pass by. The Eider Duck| 
(Sotnateria mollissima , Fig. 280) deserves especial notice, asj 

<1 
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it supplies tte valuable eider-down of commerce. This bird 
is a very rale visitant to the Ipfeh coast, but is permenantly 
resident in some places on the jtovthern shores of Britain. Its 
gseat haunts, however, are the coasts of Norway, Lapland, 
Iceland, and other localities still farther nortfe. The down is 
plucked by the female from her breast, aqd spread over the 
eggs. The fowlers, to whoip the districts frequented by the 
Eider Duck become a valuable property, carry off both eggs 
and down, the eggs being used by«them as food. The^Duck 
again lays, and her nest in like manncV is again despoiled. 
She lays a third time, the mule supplying such of the down 
as she can no longer furnish,*, and she is then allowed to rear 
her young without indentation. 

4 Colymbidx .—The Grebes aurl the Divers constitute the 
present family; ahd a glance at the annexed figure of the 



Fig. 281.—Great Northern Diver. 


Groat Northern Diver {Colymhus glaciate. Fig. 281), will 
convey a better idea of the different aspect of the members of 
this and the preceding group, than any description. Tlio Divers, 
as their name implies, arc remarkable for their diving powers. 


thus pursuing tlicir prey and evading their enemies. The 
bird figured belongs to a species which may be said to live 
upon the water, except during the time devoted to the rearing 
of the young. It is a winte^, visitant to both the British and 
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Irish coasts, and has occasionally been mot within summer. 
Like the Gannet, it is sometimes entangled in th£ nets of the 
fisherman; afld Mr. W* Thompson has related to us one 
instance in which#a Diver, when thus taken, was found 
have swallowed a hook, having doubtless been attracted by 
the tempting nr>p#y*ancc of the fish-bait. ^ 

Alcidas . — The Guillemot# resemble in many respects 
the Divers. We pass them by to notice the Puffin {Alca 
arcticy), a bird common round our coasts during the summer 
months. Its most •striking 
peculiarity is tlio bill, which * 
has gained for it die titlcs#of / 

“ Sea-parrot,” and “Coulter- 
nob.’* To this family belongs 
the Penguin ( Fig . 282), whoso 
singular plumage has been 
already noticed (ante, p. 303). 

The wings, so powerless for 
flight, are, however, iftost. effi¬ 
cient as fins. When at sea 
and fishing, it comes to the 
surface, for tin* purpose of 
breathing, wiTli such a spring,• 
and dives again so instanta¬ 
neously, that no one could at first sight be sure it was not a fish 
leaping for sport.* The Penguin is not deficient in w courage. 
Atone of the Falkland Islands, Mr. Darwin placed himself 
between one of those birds (Aptinodytes demersa) and the 
water. “ It was,” says he, “ a brave bird; and till reaching 
the sea, it regularly fought an^drovo me backwards.t 
Similar intrepidity was evinced by some Penguins met with 
by Captain Ross in the late Antarctic expedition. The birds, 
from their great si 2 c, wcib named tne “king” ami tlio 
emperor,” for there were two spegics. But both, however, 
evinced equal hardihood, and showed their determination to 
do battle for their land of nativity, oven when oppposed to 
British seamen. 

PelecanidoB .—The name of this family implies that it 
may ho represented by the Pelican. We have but three 
native species, of which the most common is the Solan Goose 

Darwin’s Journal, p. 257- 
f Idem, p. 256. 



Fig. 282.— Pen or in. 
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* 

(ante, p. 3<j>7). The other two belong to one genus, and arc 
known to every one by character, if not by appearance; for 
to eat like a Cormorant has Income almost the.simplest mode 
of expressing great voracity. The common Cormorant 
(.Pludacrocorax carlo), when gorged with fgod, is to humar 
eyes so unattractive that it is under this foipn Milton describes 
Satan, after he nad gained admission into P^adise;— 

-■“ Up he flew, and on ♦ho tree of life 

Sat like a Cormorant—devising death 

To them that lived.” t, * 

The Chinese employ the Cormorant in fishing. A ring is 
placed round the*heck of tlA, bird to present the prey being” 
swallowed, and as jioon as a sufficient number lias been ob¬ 
tained for its master the ring is remove* 1 , and the bird allowed 
fo fish on its owh account. 

LariUce .-—ffhe Terns, Gulls, and Petrels belong to the 
present family. The Terns are also called Sfta-swallows.* a 
term expressive of case and rapidity of flight, and of sonic 
resemblance in other respects, among‘which the long-fork• 
tad is perhaps the most striking (Fig. 283). They live up 
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small fish, and flying some yards above tho water, dart down 
with such quickness and precision as rarely to miss the objoct 
of their aim. 

The Gulls are, however, better known than eitlier of the other 
tribes. The mariner finds them in all seas; and tho landsman 
who visits the coast cannot fail to remark their graceful flight, 

* Tlirondellex de met* of the French authors. 
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the buoyant ease with which they ride upon the paves, and 
the animation which they givq to tiro scene. Perhaps few 
ordinary occurrences are more spiking than what is termed a 
‘ play of gulls;’’ wfcen the birds, having discovered a shoal o| 
.,oung fish, are syimming among them, hovering over them, 
toring wild serenes of joy, plunging down intq the midst 
ihe shoal, imd gorging their prey with riotous d^gbt. 
>n, liowevor, is not their only food. The carriaq and the 
l of the beach are not Jess acceptable; and two of our 
* :-st native speciss* attack wouuded birds, and will even 
them off before the shooter* by whom they have been 
’ can reach tlis spot. “ When,” says Mr. St. John, “ I 
winged a duck, and it has escaped and gono out to sea, 
frequently spopiit attacked and devoured almost alivo 
se birds. ”t • 

jir voracious appetite occasionally brings them irfto peril, 
us the Kittiwake and other Gulls are taken njBallintrae, in 
yrshire, by hooks baited with the liver of the cod-fish, and 
sold for the sake oP their feathers. ln*othor localities tBo 
Gulls seek to diversify their fa^e in spring-time by visiting the 
. .-.Is, and picking up the grubs and worms which the ploflgh 
1 ’gs to the surface; and at Horn Head, in the County 
negnl, the Herring Gull ( L.nargentatus ) is said tp destroy 
ung rabbits. if , 

The precipitous cliffs, and the low lying ledges of rocks, on 
ihieli the various species of Gulls build their neBts and bring 
vfb their young, are, in many respects, interesting objects 
.itemplation. At first sight all seems confusion, and the 
is ”.discriminately mingled; but a little further examina- 
'i shows that order prevails*amid the apparent disorder, and 
t each kind of Gull apparently givqp a preference to a cer- 
sitnation. But these are not their only breeding haunts; 
u little island in a retired •mountain fkke, and other island 
ealities of a similar kind are favoyritc places of resort. In 
,orfolk, at a distance of thirty miles from the sea, thousands 
of the Black-headed or Eed-legged Gull ( L . ridibundus, Fig. 

* The Great Black-backed (Lotus marinus'), and the Herring-Gull 
(L. urgent oiks'). 

t Wild Sporta of the Highlands, p. 216. 

j The principal points of information in this paragraph are derived from 
the MS. Notes of Mr. W. Thompson, which have been most kindly placed 
at our disposal. m 
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284) annually take possession of an island about thirty acres 
in extent, ftnd build their nests.* In Ireland, tho Black-headed 
Gulls frequent, for the same^-purpose, the gravelly beach of a 
portion of Ram’s Island in Lough Neagh; and so closely arc 
the nests placed over the ground, that Mr. W. Thompson 



Fig. 284. —Black-beaded Gull. 


informs us, that he and some friends, when visiting the place, 
had to use great circumspection in putting down their feet, 
that they might t not do injury to the nests or eggs. This 
species, as stated by the gentleman just mentioned, is that 
which is most abundant in Belfast Bay, and not the one 
to which the name of “Summon Gull” {L. Canus) is applied. 
Their evolutions are extremely varied and beautiful, exhibiting 
both power of wing and grace of movement. 

Of the Petrels, tk<^ best known species is that which is tho 
smallest of British web-footed birds, the Stormy Petrel 
y^Thalassidroma pelagica). They crowd round vessels before 
l|nd during stormy weather, partly for the sake it is supposed of 
Ijphelter, and partly for that of food. Sailors regard them with 
puperstitious feelings, and have long given them the name of 
“Mother Carey’s Chickens,” from somo hag of the olden time, 
whose name would have passed into oblivion had it not been 



Bishop of Norwich’s Famjliar History of Birds, vol. ii. p. 24G, 
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associated with those harmless little birds. TJJieir dusky 
plumage, diminutive size, their habit of running upon the 
surfaoc of tlie»water, and the circumstances under which the 
mariner sees them, jtccount very naturally for tho feelings witjj 
which he regard^ them. Very differently are they viewed at 
St. Kilda, one o£ tie northern islands of Scotland. There the 
birds are regarded as benefactors^ giving tlTo means of light 
throughout the long nights of winter; for so full of oil is tho 
body, that a wick parsed through it will bum as if fed from 
•the oil-reservoir of % limp. The usual practice of the inha¬ 
bitants, however, is to collect tkS oil by itself. Mr. John 
•Macgillivray, who srisited t^e Hebrides i* 1840, states,* 

“ the bird sits very close upon the nest^from which it will 
allow itself to be tafcen by tho hand, vomiting on being* 
handled a quantity of pure oil, which is catefully preserved, 
by the fowlers, and the bird allowed to escape*” • if larger 
species, the Fulmar Petrel (Procdlaria glaqalis) is even 
more valuable to the inhabitants of St. Kilda. “ This bird,” 
says Mr. J. Macgillivrtiy, “ exists here in* almost incredilUe 
numbers, and to the natives iswby far the most important o£~» 
the productions of the island. It forms one of the principal 
means of support jto the inhabitants, who daily risk their lives 
in its pursuit?. The old birds, on being seized, .instantly 
vomit a quantity of clear and amber-coloured oil, which im¬ 
parts to the whole bird, its nest and young, and even to the 
rock which it frequents, a peculiar and very disagreeable 
odour.” Within the last few years only, according to Mr. 
W. Thompson, has the Fulmar been known to visit the Irish 
coast. The Stormy Petrel, on the contrary, is at all times to 
ho mot with on tho western shores, «nd breeds on several of 
the islands which are washed by the Atlantic.I Mr. Goorge 
C. llyndman, who visited Tory Island, off the north coast of 
the County Donegal, founcf tho Stormy Petrel living com¬ 
fortably in the Rabbit burrows, aqd there bringing out its, 
young. After the hurricane of the 7thof January, 1839, Petrels 
were found not only in the central parts of Ireland, hut even 
in the extreme east, having been driven across the island by 
the violence of the gale, \ 

m Edinburgh New Phil. Journal. 

f W. Thompson’s Report on the Fauna, 1840. 

j IV. Thompson, Note on the Effects of the Hurricane on the Lower 
Animals. Annals of Natural History. 9 
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Mr. Da&wiu, in speaking of another species [JPuJfinw 
cinereua) , vthich is cordmon to Capo Horn and tho Coast of 
Peru, as well as to Europe, remarks, “ I do nqt think I over 
saw so many birds of any other sort together, as I once saw 
«f these behind the Island of Chiloe (on the west coast of 
Patagonia); hundreds of thousands flew iq on irregular lino 
for several hoursSn one direction. Whefn pyt of the flock 
settled on tho water, the suiface was blackened, and a noise 
proceeded from them, as of human brings talking in tho 
distance. At this time tlie water was* iq parts colouied by. 
clouds of small Crustacea. ’**« 

Of the multitude of birda> 0 of one species that occasionally* 
assemble together, examples have been given in the Starling 
(p. 352), the PasSbnger Pigeon (p. e 365), and the Quail 
(p. 366); we haws hero another instance of the same remark¬ 
able fact, the Jiirds themselves "belonging to a different order, 
inhabiting a different region, and Booking them appointed food 
on the sea instead of tho land. 

' If we turn from'the birds now living, to the consideration 
of those that are extinct, we fiijd their remains are much less 
numerous than those of fishes, reptiles, or quadrupeds. ‘ ‘ Their 
powers of flight,” as Mr. Lyell remarks, “ insure them agaiust 
perishing by numerous casualties to which qtadrupods aro 
exposed during floods; and, ( if they chance to l>o drowned, or 
die when swimming on the water, it will scarcely evor happen 
that they will he submerged so as to bo preserved iu a sedi¬ 
mentary‘deposit. ”f This is easily accounted for when wo 
consider, that, from the tubular structure of tho hones, and 
the quantity of feathers, their bodies aro extremoly buoyant, 
and most generally float <jn the Surface of the water until they 
rot away or are devouretl. Yet, among tho fossils of the 
London clay, and- of the Paris basin, aro those of several 
birds, specifically different from any that now exist. 

There is one species recently extinct, but known by tho 
descriptions of navigators about two centuries ago, by parts 
of the body preserved in different collections, and by paintings 
in the British Museum and elsewhere. It was called the Dodo, 
and was a native of the Mauritius. Its figure was massive; 
its woight, perhaps, forty-five or fifty pounds, and its wings so 
short as to bo useless for flight. Much difference of opinion 


• Journal. 

t Principles^ Geology, vpj. iii. 
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has existed among naturalists as to the tribe of birds to which 
the Dodo should bo referred. From the bulky figure some 
thought it resembled the Turkey: wliile, from its hooked bill, 
it was thought by ojjjiors to have belonged to the birds of prey. 

A recent examination of the bones composing the skull and 
foot, now in the Asbmolean Museum, in Oxford, has, however, 
proved that it if allied to the pigeons, a trflffe with which it 
was not supposed to have had any connection. Other birds 
•allied in character to the I^odo inhabited the neighbouring 
islands*of Bourbon npddtodriguez, all of which appear to have 
been sought for with uucalculatht^ eagerness by the early 
tiolonists, and thus were spce^ily/ixtirpated/ 

We have mentioned (p. 273) 'that a gigantic reptile had* 
left its foot-prints on jtlie moist beach or tho ancient sea. • 
Similar testimony has made known the existence in former 
tinxp of birds which have left no other trace behind. • These 
foot-prints havcdicen noticed in England, but. more abundantly, 
nnd of larger size, in America, suggesting the idea of birds 
possessed of dimensionsdar beyond those attained by any liviitjg 
species. The impress of the lyiman footstep on the beach oL* 
that island which Robinson Crusoe believed to he his tfwn 
solitary domain, was scarcely more startling. Yet here, as 
in other instances, the marvel of tho truth surpassed that of 
the conjecture. „ 

Numerous hones were transmitted from New Zealand to 
England, which, on examination by Professor Owen, were 
found to belong to wingless birds of nine different species,+ 
some of them of gigantic size. They were referred by him 
to tho same genus, under the name ])inomis.\ 

The annexed outline (Fig. 285), exhibits tho figure of one 
of these birds and that of a man, flicjrelativo proportions of 
both being preserved; it thus furnishes an easy mode of esti¬ 
mating their comparative dimensions. *' 

The number of wingless birds, and tlio vast stature of some 
of the species peculiar to New Zealand, have suggested the 
idea, that tho present island may he but the remnant of a 
larger tract or continent, over which they formerly ranged. 


* Natural History and Osteology of tlio Dodo, Solitaire, and other 
extinct birds, by II. E. Strickland, Est|. and Dr. Melville. 

f Professor Owen’s Memoirs on the genus Dinomia. Transactions of . 
the Zoological Society, parts X anil 4, vol. iii. 

J Literally, “ enormously large bird.” 
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“ One mig^t almost be disposed,” says Professor Owen, “to 
regard New Zealand as one end of a mighty wave of the 
unstable and ever-shifting ^rust of the earth, of which the 
opposite end, after having been long sulpnergod, has again 
risen with its accumulated deposits in North America, showing 
us, in the Connecticut sandstones, the 'fopt-prints of the 
gigantic birds which trod its .surface beVore\ l t sanlt; and to 
surmise that the intermediate body of the laud-wave, along 
which the Dinornis may have travelled .to Now Zealand, has 
progressively subsided, and now lies beneath the 'Pacific 
Ocean.”* *» 



t Fig. 285.—Di£OiiNXS.t 


t Memoir on Dinomu, parM, vol. iii. p. 328. 

f This outline is copied, with the kind permission of Professor Ansted, 
from his Picturesque Sketches of Creation; a highly attractive and 
interesting volume.— Vah Voorst. 
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We have now leached the class whieh ranks a^the highest of 
the animal kingdom; and to which man himself belongs. 
Here only do we find dVgam especially adapted for supplying 
to the young, during the prolonged period of helpless infancy" 
that fluid nutriment, to which we give the name of milk. 
This organization is so characteristic, that from the Latin 
word mamma* signifying paps *or teats, is derived .the term 
mammalia , the scientific appellation by which the class is 
distinguished. Every animal that suckles its young may, 
from that circumstance, be referred to the present* c^ass. 

Circulation .—The blood is warm, and the heart, as in birds, 
consists of four compartments. The general arrangement of 
the arteries through which ^he aerated blood in man is pro¬ 
pelled, is shown in the annexed figure (286) whieh may bo 
compared with Fig. 241, exhibiting tha arterial system in the 
preceding class. 

“ Neither the circulation *nor the respiration arc quite so 
‘ictivc, nor is the animal heat quite.so great as in the class of 
birds.”* 

Respiration .-—All the mammalia breathe by lungs. These 
are not attached to the ribs as in birds, but arc suspended in 
n cavity at the upper portion of the trunk (thorax). They 
are divided into a multitude of minute cells into which air is 
conveyed by the branches of the windpipe. In the annexed 
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Fig. 286.-~AitTi;niAL System of Man.* 


0 

, * Fig, 28 G.—Arterial System op Man— a, temporal artery; It, carotid ar- 

§ c, aorta; & renal artery $ e, iliac artery; /, femoral artery, g, anterior 
artery; A, artery of foot; i, vertebral, artery; j\ Subclavian artery; A, 
y artery; l, brachial artery; m, oceliac artery; n, radical artery; o, pos- 
tlWal artery; p, peroneal arte|». 
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representation {Fig. 287) these air-tubes are showiyit one side', 
and the lung in its natural con¬ 
dition on the other, The reader mi&Mb 

is thus furnished yith the moans nhH 

of comparing Jheae important Wj 

organs in manywijji those which PI 

have been alre/uy exhibited {Fig. 

242) as existing in birds. ' 13 

Covering .—While ■ scalejf form . • > gj 

■the characteristic# lOvering of 
fishes, and feathers of birds, 

may be said to be that qf.'fc iaral l M h. 

mammalia. It is not idvjtflitV rajpglBlf 

present, and it imdejgjodi iMtijr S|j&9R' 

modifications in its appearance. B I 

We term it wool upon tho sheep? SpJralK * 

the aatne material bScbtneH Spines 

upon the Hedgehog* arid iJ quillo ||llli| j^ - 

upon the fretful Porcupine ” ^ 

{Fig. 288); it etSh fcJfttafeCii art _ 

aspect still more extr&oi’diii&Fr, Fig. 9R7—JU4-t«i>ni. *fb 

i I j * a Lujcgs 4 Sf Maj*. 

ami is converged into bemy 




if<?“■• > j ~'’ : ‘ 

,r ’ •. f , c-* - - ^ " ,' ’ eJ 

• ’Aii ^- ?> 




Fig. 288 .—Fdhcwpihb, 


plates in the defensive covering$>f the Armadillo {Fig. 311). 
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Skeleton .^—By far the greater number of the ampuls be¬ 
longing to J,his class move on the ground by the action of 
four foet, from which circumstance the name quadruped has 
been restricted to them, il is occasionally used in a more 
general sense, as synonymous with the scientific term mam¬ 
malia. The outline of the skeleton convey^ in most cases, 
an idea of that of'the body; bitf occasionallyfys in the hump 
of the Camel {Fig. 289), there exists in the living animals 



Fig. 289. —Svblktox or Camel. * 

some peculiarly striking feature, which is not represented in 
the bony frame work ^ The hump, in the present instance, 
consists of fatty tissue, and is well known to diminish in size, 
and nearly to disappear when the animal is exposed to long- 
contiuued privation. 

The possession of four feet used for the purposes of loco¬ 
motion, though general in the mammalia, is by no means 


* Fig. 289.—Skeloton of the Camel on a black ground, exhibiting an outline 
of the animal: vc, cervical vertebra; ltd, dorsal vertebra; u/, lumbar vertebra; 
w, sacral vertebra; vg t caudal vertebra; e, ribs; o, scapula; h, humerus; cu, 
bone of fore-arm; ca, carpus; me, metacarpus; ph t phalanges; fe, femur; ro 9 
patella; U* tibia; to, tarsus; mt, metatarsus. In fig. 290, the corresponding parts 
are Indicated by the same letters as In jSg. 289. 
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universal. In the true monkeys, all the extremities are 
shaped uke hands, and are used for prehension aa well as for 
locomotion, Jn the Bats, that part of the anterior extremities 
which corresponds to the fingers of the hudan hand, is 
enormously devolved, and forms the bony framework of tfie 
wings ( Fig. _ In the Seals (Fig. 290^ the extremities 



Fig. 290,~ Skeleton of Seal.* 


are converter*! into paddles; afld there are some wasm-blooded 
herbivorous animals inhabiting the sea, in'which tho hinder 
logs are altogether wanting. 

The number of vertebra} or joints in the spinal column 
varies much in the several tribes, the difference depending 
principally upon the presence or absence of the tail, and the 
varying number of its part^ A remarkable uniformity pre-* 
vails in tho structure of the neet/* The short thick neck of 
the Elephant, and the long slender nesk of the Giraffe, contain 
precisely the same number of vertebra^ namoly, seven. This 
is the invariable number,'though there are a few apparent 
exceptions. The mammalia present in this respect a singular 
contrast to birds (ante p. 298), and show how in the mecha¬ 
nism of the animal frame, similar results may he attained by 
the most opposite arrangements. 

Head .—The head differs greatly, not only in size and form, 
hut also in what may he regarded as its appendages. The 
Tapir, an animal allied in many respects to the Hog, has the 

* For description, sa^footnote page 388. 
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snout prolonged into a fleshy proboscis {Fig. 291), which is 
capable of 'extension or contraction, but does not act as an 
instrument of prehension. The Elephant, on the contrary 
{Fig. 322), is famished with an organ remarkable for its 
varied powers of action, combining in the highest degree 
delicacy and strength. In both these instances the proboscis 
is a prolongation*8f the musculpr fibre anacohering, and not 



a distinct appendage. The Rhinoceros {Fftj. 292) has a 
weapon which is found adhering to the skin, not growing from 
the skull; it is regarded as hair gr<fwing in a mass, ami 
■presenting the appearance of m solid horn. The Giraffe lias 
bony protuberances, the rudimcntal representatives of tlic 
curved or branching horns with which other tribes of rumi¬ 
nating animals arc furnished. • In tho Stag tlic'norns have at 



Fig. 293 —The Stag. 



!'■» hairy skin; when this has worn away and the horns 
remained hare for a time, they are thrown off, and their 
is supplied by others. In structure they resemble solid 
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bone, fr^m which circumstance the animals of th§ Deer tribe 
are termed Solid-horned liuminants. The quantity of bony 
matter thus §nnually secreted is very remarkable. In the 
large extinct species, popularly Imown as the “ Irish Elk*’ 
the Antlers weigjhed from 60 to 70 lbs. and as in the existing 

males, were the growth of _ 

iv- In the 








Fig. 2'Ji. —He iff of Goat. 


a single yeaiv In the Ox 
and the Goat {Fig. 291), 
these organs are founed of 
.the eltlstic substancejR'liicfi 
wo call horn, and which is 
•analogous to that o&the hair # 
and hoofs. They are hollow” 
within, cover the bony axis 
like a sheath, and “continue 
to grow throughout life, hut 
only at intervale, depending 
upon the season of the year, the age of the individual, and 
the supply of food.”* fTo these animals tlfc name of Hollotin- 
horned liuminants has been applied; the bony cove of thj* 
horns is formed of cells, which communicate with the nose, 
and are thus filled with air. By this arrangement lightness 
is added to staenglh. • . 

The tusks of the Elephant, tliopgh appendages exterior to 
the head, are in reality a part of the dental system of the 
animal, and are the representatives of those tcellf which in 
man are known as the cutting or incisors. ‘ They not only 
surpass all other teeth in size, as belonging to a quadruped so 
enormous, hut they are the largest of all tooth in proportion 
to the size of the body. ’ ’+ Tu$ks of tkc Mammoth, an extinct 
species of Elephant, have been found frpm nine to eleven feet 
in length, and one has been known to weigh so much as one 
hundred and sixty pounds. The importlhce of these tusks as 
mi article of commerce may he estimated from the fact, that 
in 1737, an account was published of the Mammoth’s bones 
and teeth found in Siberia; and of the uses to which the 
tusks were applied; and “from that time to the present there 
has been no intermission of the supply of ivory furnished by 
the tusks of tho extinct Elephants of a former world. 

* Ogilby. Monograph of the Hollow-homed Knminants. Transac¬ 
tions of the Zoological Society of London. 


f Owen’s Odontography. 


t Idem. 
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Another appendage to the head, and of great value in a 
commcrciarpoint of view, is that which is popularly, though 
not very correctly termed “ whale-hone.’* It is not hone, but 
a«eries of horny plates, the substitutes of the true teeth, which 
in the whale arc altogether wanting. The position of these 
plates is shown i^thc annexed figure ?95); they form 

a complete fringe suspended 
from the margin of the upper 
jaw % and# when the whale 
closes itslenermous mouth, they 
act as a seive, permitting the 
»witfer to pass through, and 
Fig. 295 .—skdil ofi wiiiLB. enabling the animal to retain 



the small gelatinous and mol- 
J uu cous creatures'on which it lives. The “Baleen” or Whale- 
hone, is* so important an article of trade, that hundreds of 
tons are annually brought into Britain, won by her intrepid 
mariners among the perils of the Arctic seas. 

' J Tceth .—Wo now'pass on to the teeth, viewed as instruments 
"iOV tlio mastication of food. In man they are thirty-two in 
number, when the series is complete; and the number is the 
same both in the Orang and Chimpanzee.* They are of three 


Fig. 296.— Teeth op Map. 



* 

V_*_1 1_1 l- i 

Molars. Premolars. Canine. Incisors. 


jtefcmds* the incisor or cutting teeth, the canine which attain a 
H^rge development in the Dog and carnivorous animals, and 
derive their name;t and the molar or grinding teeth. 

* Owen's Odontography, 
f Latin c. nin } a dog. 




MAMMALIA. 393 

Thera «ye eighi on each Bide of the upper, andi also of the 
lower jaw; thus amounting in all to thirty-two.** 

A few speqjes of mammalia, g.s the Ant-eaters, are entirely 
devoid of teeth; ig qthers thore is a great diversity as to th«r 
number. The female Narwhal has two teeth, and both are 
concealed in thjj instance of the jaw. Th^Australian Water- 
ruts have twelve. Most gnawing animals nave twenty; but 
the Haros ana Rabbits have twenty-eight. The Porpoise has 
between eighty andminetj^ and the triid Hoipnins from ono 
bundled to one hugdiied and ninety.^ • 

It. is found that the arrangement of the teeth varies, 
according as the food is tg consist of aiflmal or veg etable 
Mihstanccs, of soft flesh or horny cover^l insects: of tender 
herbs, or wood of greater or less degrees of hardness. Ilencc 
it is possible, merely by an inspection of tlft teeth, to deter¬ 
mine, with considerable certainty, the diet, the liabits, and 
even the geneml structure of most of the mmgmalia.j! 

We never moet in nature with an incongruous union of 
parts. A Lion, with life hoof of a Horse* could not subsist; 



it would die of hunger from inabilffy to seize and retain its 
prey. In like manner, a Horse, with* the teeth of a Lion, 
would starve in the midst o£ the finest pastures, from being 
unable to crop and triturate its food. 


* Zoologists have adopted a formula for expressing tlic number of teeth 
possessed by different animals at each side of the mouth, distinguishing 
those in the upper jaw from those in the lower jaw. The dental formula 
of man is written thus:— 

2 — 2 1—1 2 — 2 3—3 

Incisors-; Canines-; Premolars-; Molars-32. 

2 — 2 1 — 1 2—2 3—3 

t Owen’s Odontography, 
t M. Edwards’ Elemena. 



394 


INTRODUCTION TO ZOOLOGY. 


Bearing these facts in mind, let any one ‘but loolf at the 
representations here £iven of the skulls and teeth of three 
of the most common quadrupeds, and he will at cnce he struck 
with the diversity of form and arrangements they exhibit, 
and tho modifications of internal structure they indicate. 



Fig. 299.—Skull of a Ho*sk. 

Wc are 'desfirous, even at the risk of some repetition, that 
this matter sliould he clearly understood. The researches of 
thp zoologist and tho comparative anatomist, havo proved the 
perfect dependence of one part of the animal form upon 
afiqthcr. To this there is no exception; all living beings 
testify the same truth, and establish the unity of plan evinced 
by their organization. Tho geologist, in bringing to light tho 
remains #f the animals that ‘in former ages tfere monareha 
of the earth, adduces amid all their diversity of form, no 
example that is not in accordance with tho same great truth. 

Ilencii, \t is obvious that if there are structural laws, to 
which all arc subject, the comparative anatomist may from 
portions of tho framo infer tho size, the structure, and tho 
functions of all the rest, and jlcscribe the conditions under 
which the animal had llfjsd. 

To the genius of Cuvier wc are indebted for pointing out 
this mode of investigation, and showing tho important results 
to which it leads. The path wliich lie thus opened, has been 
successfully explored, and has revealed much that was pre¬ 
viously unknown. 11 has brought to light forms and propor¬ 
tions too strange for Fancy to imagine, but not for Science to 
delineate. The fossil hone has in the hands of the zoologist 

r ome instinct with life, and told the tale of its existence. 

has furnished him with a spell more potent than tho 
•" open sesame” of tho eastern talc, and unlocked the portals 
-Within which the history of a former world lay recorded. 

The necessary dependence of one part of the nniinul frame 
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upon another, isla principle that should ever be ljppt in view, 
and with which tho mind of the learner should becofhe familiar. 
Wo have seci* that according to the nature of tho food, there 
is an adaptation o| parts both internal and external; these 
are accompanicd^by corresponding habits. Hence the organs 
needful for the^jjfjvidirig of food—or mother words, tho 
teeth, and of # tlic ffletremitios—furnish, so far as external 
characters aro concerned, a sound basis for classification; and 
.is such they were regarded by Cuvier. 

• WliTlc, however, 4htf system laid down by that distinguished 

naturalist* in the last edition ofttis liegne Animal , is here 
‘adopted, it is not •implicitly fallowed in *svery parti cular . 
Mince tho publication of that work, vajt accessions to~out‘ 
knowledge of animal^ have been received, and impose the* 
Necessity of some clianges in the classification. It would^hg 
contrary to the spirit of Cuvior not to concede*what* is thus 
demanded.* • # 

The following distribution of the inferior animals into ton 
orders, is that which »is sanctioned by tile writings of t%ro 
British naturalists, whoso opinion on such matters is entitled 
to the highest respect, f Man is also included under *the 
distinctive term applied to that of which ho is the sole repre¬ 
sentative, thus making eleven eiders in all. 9 

I. Bimana ( two-handed ) Man. * 

II. Quadrumana (four-handed) Monkeys. 

HI. Cheiroptera (finger-winged) Bats. * % 

IV. Inscctivora (insect-eating) Hedgohog, Shrew. 

V. Carnivora (flesh-eating) Lion, Tiger, Bear. 

VI. Cetacea (whalcjike) Whale, Porpoise. ■* 

VII. Pachydormata (thick-shinned 1 )* Elephant, Rhinoceros. 

VIII. Ruminantia (ruminating) •Ox, Deer. 

IX. Edentata (toothless) gloth, Ant-eater. 

X. Rodentia (gnawing) Rat, Haro, Squirrel. 

XI. Marsupiata (pouched) * Opossum, Kangaroo. 

It is quite impossible in any linear arrangement such as 

* The principal change is the separation of the Bats ( Cheiroptera ) and 
the Jledgchogs, &c. ( Tnsectivoru), from Cuvier's order of “ Carnastiers 
or ilesh-eating animals, and the elevation Of those groups from the ranks of 
Families to that of distinct Orders. There are also changes with regard 
to the Marsupial animals. 

f Professor Owen, in Cyclopaedia of Anatomy and Physiology; and G. 
R. Waterhouse, Esq. in Magazine and Afnals of Natural History. 
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the above, trhere the several orders follow •bach in* regular 
succession, 'to convc^air idea of the affinities which some¬ 
times connect families that belong O orders widely separated 
im the scale. The same difficulty presents itself in every 
extensive assemblage of animals, showing* as has already 
been remarked (p„ 28) tliat “ the chain brings of which 
the poet has sung, has no rpal existence? in nature.” 

The number of animals belonging to the class mammalia, 
has been variously estimated, fron? 1149 to 1500; the latter 
number is that adopted by the learned ahtbors of the Physical 
Atlas, as the basis of tllfeir calculations respecting the 
jUOaprtionate nur&bcr of tluf^poeics. The species described" 
( as British,* amount,to between eighty and ninety, and those 
recorded as Irish, to little more than one third of tliat 
number.;! 

In the limited space to which wc are restricted, wo shall 
not attempt to introduce those anecdotes illifctrative of the 
limits of tho Elephant, the Tiger, the Reindeor, (fee. which 
are scattered throughout elementary'works in general use. 
Oii£ object shall rather he to p»int out how the different orders 
are characterised, and in what manner they are distributed. 

With the laws affecting their geographical distribution, wo 
are ns y»at hut imperfectly Acquainted. On<§ of the most 
obvious causes fthicb limit <£ho growth of vegetables, and tho 
range of animals within certain bounds, is temperature. Ilcat 
and moicture stimulate tlio growth of plants, and wherever 
vegetation is most luxuriant, there the land animals are most 
abundant. They aro confined within certain limits by the 
intervention of seas and of continuous ranges of mountains. 
But even when such obstacles do not exist, animals appear 
subject to certain climatic conditions, and pass not the limits 
which tho Author of^the Universe has fixed as the hounds of 
their habitation. Thus in North' America, Mr. Lyell observes 
there'aro “several distinct zones of indigenous mammalia, 
extending cast and west on tho continent, where there are no 
great natural boundaries running in the same direction, such 
as mountain ridges, deserts, or wide arms of the sea, to check 
the migration of species. The climate alone has been sufficient 
to limit their range. The mammiferous fauna of New York, 
comprising about forty species, is distinct from that of the 

„• Professor Bell’s British Quadrupeds. 

f Thompson’s Report on the Fauna of Ireland. 
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arctic region, lix hundred miles north of it, anc^descrihed by 
Dr. (now Sir John) Ritliardfton. Itls equally distinct from 
that of South Carolina find Georgia, a territory about as far 
distant to the s(*th.”* \ * 

Our notice #f t)ie several orders of mammalia shall be 
commenced wnth*thosb which are lowest* in the scale, and 
gradually ascend to man, gifted*as he has been with dominion 
“ over every living thing that movctli upon the earth.” « 


Order MARSUrtATA.-^MsfltSUPIAL, OR rOUGBED 

. ANIMALS. * * 


it 


Dcform'd^unluiish'd, sent before my time 

Into this breathing world, scarce half made up.’-— IlicuAiiD III. 


Tlic greater number of the mammalia are nourished, prfor to 
birth, by a network of blood-vessels named the ])lacentaA 
This is altogethfir wanting in # tlie group now under considera¬ 
tion. While others do not come into the* world until they 
arc provided with all their organs, these are brought forth in 
an extremely imperfect state. The female in mtst instances 
is furnished with a peculiar pouch (Latin mar&upium , a purse 
or hag), whence the scientific name for the order. In this 
pouch the immature young arc received and nourished, and tjp, 
it they afterwards retreat on the approach of danger. Certain 
bony projections, termed the Maftu^ial bones, are found in 
both sexes, even in those species in which the characteristic 
pouch, does not exist. • • 

“ The order Marsupiata,” says Mr. Waterhouse, “embraces 
a large assemblage of quadruped!, amongst which arc those 
animals familiarly known as Opossums and Kangaroos. At 

r Travels in North America, vol. i. p. 172. Tho extract is given in 
Borghaiis and Johnston's Physical Atlas, from which all our information 
on the numbers and distribution of species is derived. 

f The mammalia which are thus nourished arc termed placental; the 
others tho non-placentaL Some naturalists regard this distinction of so 
great importance, that they consider the two divisions should rank as dis¬ 
tinct classes. * 

I 2 


you it. 
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the present .period, the great metropolis of the oVtler is 
Australia; certain species of the grAup, however, arc found 
in the Molucca Islands, and' one j|enus, contlining many 



l f i#. 30ft.— SKlfil.ETON op Kangaroo. 


species” (the Opossums), “is peculiar to the New World.” 
Thfcir remains have*been found in a fossil state in Europe, as 
well ns in Australia and South ^America.* 

This order “ presents a remarkable diversity of structure, 

, (and consequently habits) containing herbivorous, carnivorous, 

. and insectivorous species; indeed, we find among the Marsupial 
mammals analogous representations of most of tho other 
: orders of mammalia.” Its most striking peculiarity is the 
premature bifth of tho young, and consequently tho imperfect 
stato of their development at that period, i’rofessor Owen 
examined tho youug of the great Kangaroo, twelve hours 
*.nfter birth, and found its whole length from tho nose to the 
eud of the tail did not exceed on'c inch and two linos, t Tho 
corresponding measurement of a full grown malo would bo 
between eight and*niuc feet. J 

“ An animal so little advancod at the time of its birth as 
; the young Marsupial, requiring a constant supply of food, and 
j so ill fitted to bear tin; exposure which the moro advanced 
: young of other mammalia arc subject to, must, it would appear, 
<1 

• Our information is derived from a valuable work now in course of 
publication, Natural History of the Mammalia, by R. G. Waterhouse, 
t Esq. ami when practicable, we give the words of the original, marked by 
* inverted commas. 

£ * f jC line is the twelfth part of an inch. 

M ‘Jp The body, measured from the tip of the nose to the root of tho tail, 
racing, according to Mr. Waterhoifie, 03 inches, and the tail 42 inches. 
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perish, .were nul some peculiar provision made ffr its safety. 
In the poueh of the femilo we find this provision."’ Here the 
young remain firmly atlaolied,to the nipple of the mother, 
and supplied without efllrt and in perfect security, with the 
nutriment it recmircs. “This pouch, when the animal is very 
young, has its /r^cc closed, and glued as j^were, to the body 
of the parent ]jy a pdfculiar seoret jon. When the young animal 
is more advanced this seefetion disappears, and the young 
frequently leave th§.pouch to return at will.” 

It*has long b< 


_ question among naturalists in what 

manner "s the yot&g transfen*ed to the pouch? On this* 
point, an observation madcbon,*flne of tbo female Kangaroos, 
at Knowsley, the seat of the Karl of porby, gives the nrs^ 
precise information. .Immediately on the birth of the young 
one, tho mother took it up in her fore-paws "opened the paurdi 
with them, and deposited the young witliip. ‘Unlive minutes 
she was jumping about the place as if nothing had happened. ”* 
Above one hundred and twenty species of Marsupial animals 
have boon recorded, farming aboUt^ one-twelfth of tbo oiftire 
number of mammalia. In#&ize there is great diversity, 
ranging from a dirainutivo Opossum, which is little larger 
than the commqji Mouse, to tho great Kangavoot already 
mentioned; find the disparity in size is still grater if wo 
extend our view to extinct species, ns Professor Owen, from 
tho fossil remains of one brought from Australia, is of opiuion 
that the animal must, when living, have been of ttliUt superior 
to that of the Rhinoceros. , 

Some Marsupial animals arc so inferior in certain structural ■ 
peculiarities to the rest, and ( approach so much in these point*, 
to birds and reptiles, that they fom*«n distinct section hearing 
a distinct name (Monotrematd).\ Tojtliis division belong the 
Echidna and the Omitlioryneus? (Fig. 301). The former is 
a little ant-eating animal, bdhring externally some resemblance 
to a Hedgehog; the latter, a creature so anomalous, that 
when the first specimens of it arrivedpin Europe, and naturalists 
saw the body of a quadruped joined to tlic bill of a bird, they 


* Proceedings of tlie Zoological Society, 12tli Nov. 1844. Letter 
from tlie lit. Hon. tin Earl of Derby, President of tlio Society. In the 
instance referred to, the period of Utwo-gestation was under one month, 
f Didelphys pusilla. 
t Signifying one orifice or outlet. 

§ From two Greek words, tho one signifying a bird, the other a beak. 
It i3 sometimes called the “Duck-billed Platypus.” (flat-foot.) 
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naturally expected that the union was an artificial on^. The 
real animal was in fact more wonderful than that which any 
dealer in “strange beasts,” would have ventured to fabricate. 


Fig. 301.— ORNITnORYNCDS. 

« ° • 

The Ornithoryncus is about eighteen inches long, and is 
called by the natives of Australia the water-mole. It frequents 
tranquil waters, seeking its food among aquatic plants, and 
excavating its burrows in the steep and shaded banks. The 
motion of its mandibles when procuring food are similar to 
■-those of a duck undor the same circumstances.* 

The Kangaroos of Australia, form the family {Macropodidas)\ 
best known to Europeans. “They are vegetable-feeding 
animals, browsing uppn herbage like the Ruminants, and it 
appears that in some cases they chdwthe cud like those animals. 
Some are of great size, being nearly as tall as a man when in 
their common erect position; others are as small as the common 
Hare, and indeed greatly resemble that animal in general ap¬ 
pearance. ’About the beginning of the present century, hut 
three species of tho present group were known. They are lyiw 

* A most interesting account of its habits is given by Mr. George 
Bennett, in the Transactions of the Zoological Society of London, vol. i. 
t The generic term Macropus , signifies long-footed, 
t Waterhouse. * 
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regarded as a family, subdivided into many ge^pra, and con¬ 
taining numerous specif 

We havrf a very vi^ld reoollection of a scone we once 
witnessed at the^SurreyZoological Gardens. On the abiloAen 
of a large bluish-grey coloured Kangaroo, we noticed two 
appendages, wiiich a 
second glance toft us 
were the fore-feet of the 
youqg one. In another 
moment the head peqicd 
out, and the jroung 
creature began gazing 
around. The mother 
thou bent down, iftid, 
with great tenderness, 
began licking its face 

and head. These endear- f*. 3 02 .-k*.,oa B oo. 

ments being finished, yie 

young one came out, and was amusing itself on the ground, 
when alarmed by a sudden lfoise, it jumped into tho pencil, 
and was seen no more, leaving us as much astonished as when, 
in our boyish days, wc first saw Harlequin escape from his 
pursuers by jumping through a picture. • 

Passing by the family ( 'PliaUliigistidce ) which includes the 
“Flying Squirrel,” we come to that-of the Opossums ( Didd- 
phidee). The Opossums are poculiar to America, and are found 
diffused from the southern border of Caflada to Chili and 
Paraguay. “The largest known species scarcely equal in size 
the Common Cat, and by farathe greater number, approaching 
more nearly to that of the Common Rat. “Their food 
consists chiefly of insects; hut small feptiles, as well as birds 
and their eggs, are attacked by the iarger species.” The 
feet are shaped like hands, and the hinder feet are furnished 
with opposable thumbs.* • 

Some of the Opossums have no "pouch, t or at least this 
reception for the young is found only in a very rudimentary 
condition in certain species, and the young, which at first 
remain firmly attached to the nipples, are subsequently carried 


* Waterhouse’s Mammalia. 

f From this circumstance they are included by Mr. Ogilby in the same 
order as the Monkeys, and regarded as belonging to that division to which 
he has given the name Pedimana. * 
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upon the bs$li of the parent.” Such is tKe case' in the 

species represented in the anncxedflfignre {Fig. 303). It 

might puzzle us to 

imagine by what means 
the yowig could retain 
tlicin* prkces, while the 
mother was rapidly 
changing her position 
nmflng the branches of 
a Vrefc. But tlje young 
Opossums adopt a 

ready mode of guarding 
»f n fall, by entwining their long tails 
round the tail of their mother. • 



Yig. 803.—Ol’OsstW.* 


On nun HODENTIA.f—RODENTS on GNAWING 


ANIMALS. 


Tim precoding order was Composed exclusively of animals 
belonging to foreign countries. The preseut is well represented 
among oitt native quadrupeds, as the British species amount 
to fourteen in nilmhcr, and arc illustrative of some of the 
most important families. The characteristics of the group are 
so well developed in the Bat and tlie Mouse, that the family 
to which they belong is regarded as typical of the order. 

In the precise .language of Mr. Jcnyns the order i3 thus 
defined:—“ Incisors *iwo in ca^li jaw, largo and strong, 
, remote from the grinders; tusks none; toes distinct with 
small conical claWs. ”J The total number of species is six 
tftimndred and four, being Awo-fifths or nearly onc-half of the 
^entire number of mammalia known at tbe present timo.§ 

m 

# Fig. 303. The Mannose of M. Edwards* El e mens. The Mivine 
Opossum (Didelphis marina), of Waterhouse and others. 

f From the Latin rorterc, to gnaw; rodens , gnawing. The term glires 
4ft also applied to the present order, from the Latin glis, gliris , a Dormouse. 
% Manual of British YcrId irate Animals. 

§ G. It. Waterhouse, Esq. in iMghaiis and Johnston's Physical Atlas. 
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Geotft-aphicafl DistribMion .—On this subject fJVIr. Water- 
use remarks, that “ spqpicsof the same group most frequently 
,ve a wide Tange in tha same? or nearly the same parallels 


the species are inhabi¬ 
tants of tlio higu titles 
of mountains, 1 *thcy will 
follow the course of 
the mountains, thougji 
that couxse mav Mb m 


that couiso may Mb m 
the opposite, or north 
and south direction.” 
We learafrom the same 
authority that the fa¬ 
mily of tlio Squirrels 
(6’ iuridat. Fig. 30-1) 
contains no less than 
153 species. Few urg 
found in South Ame¬ 
rica; they are chiefly 
natives of the northern 


m 


I s&scp. 




Fig. 304 .—Sqtjihhei. 


parts of that continent. Two, or perhaps three species occur 
south of the equator, hut on "the eastern side of The Andes 
only. They also become rare Mi the southern parts of the 
eastern hemisphere. Tho family (Muridm) to which the Rats 
and Mice belong, contains 306 species, and has the greatest 
geographical range. That to which tho Pofcupinc is referred 
(ITystridden) is, on the contrary, essentially American. “ Out 
of about eighty-seven species<ippcrtaining to this family, sevdfT* 
only are found out of the South American province, and these 
belong to tho most highly organised divisions of the family.” 
The groups of islands comprehended unticr the term Polynesia, 
have no representatives of the present order, except such as 
there is reason to believe havo beeffi introduced by shipping. 

If instead of considering the llodfcitia with reference to tho 
great divisions of tho globe, wo limit our view to their dis¬ 
tribution within the British Isles, we shall And that, out of 


fourteen species enumerated by Professor Bell, seven, or one 
half of tho entire number arc absent from Ireland. This 


is a singular fact when we consider bow small an arm of the 
sea separates the two countries. The annexed figure (305) 
represents one of the Voles, litfle animals, which in many 
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points exhibit a greater affinity to fthe Beider than to the 
Mouse, with which in popular lanafiage they are associated. 
Of these there arc in England thr lie species; fet the genus 
(Arvicola) to which they belong, i| altogether unrepresented 
in Ireland.* t 



*'te- 305 .’-*Short-tailed Field Mouse. 


* 

Teeth .—Wo turn from the geographical distribution of the 
llodcntia to the most striking characteristic of the order, the 
structure of the teeth. The Molar or grinding teeth, hare 



Fig. 30G. — -Molar. Tram of tuk Fig. 307.— Molah Teeth of the 

AnVICOLA. DjKJlYlSR. 


ridges of enamel variously arranged (Fig. 300, 307). which 
keep up the inequality of surface, as they wear less rapidly 
than the other portions. The incisor teeth, with their cliisel- 
-.*<hapcd edges, are however more remarkable. If a carpenter 
could lay hold of the wivhing-cap of the fairy tale, and desire 

V 

* Tim number actually recorded in the History of British Quadrupeds 
is fifteen; but since the publication of that valuable and beautifully illus¬ 
trated work, fclr. W. Thompson has taken one from the number, by 
showing that the Irish and theWUpine Ilare, instead of being distinct, are 
,one species. To the “liepo^” of the latter gentleman on the Fauna of 
Ireland, wo are indebted for tlio means of enumerating the British species 
Widch are not indigenous iu Ireland. They arc— 

1. The Squirrel (?) (Sciurux vulgaris). 

2. The Dormouse (Mgoxus avellanarius). 

3. The Harvest Mouse (?) (Mus messorius ). 

4. The Water Yolo (Arvicola amphibiui). 

5. The Field Vole (Arvicola agrestis ). 

6. The Bonk Yole ^Arvicola pratensis ). 

7. The Common Hare ^ (Leput timidus). 
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\ I 

to possess a chisel which would never wear ou^, and would 
never become hlunt, we might suppose that the handle of such 
a tool would* have in itself the means of secreting the iron 
and tho steel of jvliicli tie blade is formed, of welding tli#m 
together, and of giving lhem at the same tiine the needful 
polish and smcit^jiess, And as aii'ch a gi^would not partake 
of tho imperfection# of human Workmanship, the hew material 
■would ho deposited just in proportion as the old wore away, 
and the temper of the clu^pl would be neither too hftrd nor too 
soft, so that the edgefwould not be liable either to break or to 
turn, buf remain at all times in waking order. Such in reality 
is the mode of growth in tjifc .iheisor teetfl of tllto Rojligntia 
(Fig. 297). New matter is ever added j,t the base, the tqpt^ 
is over growing, the ^namcl is deposited on the outer edge, 
llie softer or inner portions of the teeth weflr away, ancLtlius 
tlie bevilled or sloping edge of* these most efficient tools is 
invariably preserved. • 

Knowing these facts, we cannot examine the teeth of the 
Kabbit, nor of the eoiftmon Mouse, without being struck With 
tho amount of design they ojiibit, the care for the want*! of 
the auimal which they manifest, and the perfection in which 
the continual growth compensates for the constant wearing 
away. And’tbeso ideas become more vivid, and the convic¬ 
tions to which they lead more indelible, if Vc observe what 
takes place in eases where tho usual order of things is interfered 
with. “When,” to use the words of Frofcssoi'Qwon, “by 
accident an opposing incisor is lost, or when by the distorted 
union of a broken jaw, the lower incisors no longer meet the 
upper ones, as sometimes Imppens to a wounded llaro, th*» 
incisors continue to grow until thqy« project like the tusks of 
the Elephant, and the extremities, in the poor animal’s abortive 
attempts to acquire food, also become pointed like tusks: fol¬ 
lowing tlic curve prescribed to their growth by the form of 
their socket, their points often return against some part of 
the head, arc pressed through the skin, then cause absorption 
of the jaw-bone, and again enter the mouth, rendering masti¬ 
cation impracticable, and causing death by starvation.”* 
fiybernation .— Wo have in this order several examples of 
animals which hybemate, or pass the winter in a greater or 
less complete state of torpidity. Thus the Marmot of the 
Alps and Pyrenees dozes away tho winter, until the sunshine 
* Odontography, p. 411, tide also plate 104, Fig. 5, in same work. 
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apd tlic sli^wcrs of April rouse it from plumber. The 
Hamster of *lho North of Europe (Mg. 308), lays up in its 
winter quarters a plentiful store off grain, which it conveys 

* from the fields in 

its capacious chock 
poij<jh )s. The pro- 
vhlent ^instincts of 
both the Squirrel and 
the Dormouse of 
•England, need only 
be referred to. The 
Je.’boa, or Jumping 
Rat of Egypt (Fig. 
.309), although it 
does not hybernate, establishes magazines of graiu; and thus 
“ providctli'litv meat in tlic summer, and gathcreth her food 
in the harvest.’’ 




Fig. 309.—Juano*. 


« Utility .—Tlic annoyance, and occasionally the serious 
injury inflicted by some members of tlie present group, is 
universally admitted. On tlie other hand wo should consider 
that substances which would soon bo decaying and offensive, 
arS-sremovcd by their agency; that the fur of some is much 
y&lued, and forms nil extensive branch of trade, and that man 
|$8$flclf, and many carnivorous beasts and birds, derive from 
®pFerent species of these anifials an important supply of food. 



■ 
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If we shouldjbe inclined to question which is greater, tho 
good or the evil of which |liey are the unconscious mstruments, 
wo must not limit our attention to one spocies, one country, 
or one period, but let oun vicw^bc wide, comprehensive, npd 
unprejudiced, ever bearing in mind, that after all, we only 
“know in parif” and “see as through a glass darkly.” 
And this considere3/*wc shall probably arrive at the conclusion, 
that here, as m all other departments of nature, so far as we 
are capable of obscuring, there springs 

“ fyonf paHial evil universal good/’ « 

In concluding our notice of Khtlent animals, we may briefly * 
refer to one or t^o well dtntffln species. _ Professor-Bell 
remarks, in treating of the Common Squirrel of England 
( Sc’urus vulgaris );—v The form and habits of this elegant 
,'i nd activo little crcaturo combine to render* t. one # of.tho«ost 
beautiful and entertaining of our native animals” In Ireland 
we are debarred from tho opportunity of witnussing its gam¬ 
bols; for in that country it is not now indigenous. Thercjs a 
tradition that tho Squirrel was common in Ireland before the 
destruction of the nativo woods. “ It was re-introduced alew 
years ago into the county of Wicklow, where it is said to be 
fast increasing imnumber;”* and it abounds in somo places 
in the counties of Longford aiftl Westmeath.t • 

The fur of the English and Stoteh Haro*s well known as 
valuable to the hatter, while that of the Irish Ilare is worth¬ 
less. It is only of lato yoars that it has been ascertained 
that the difference is not confined to the fur, but that tho two 
animals are specifically distinct;J and still more recently, 
Mr. W. Thompson has arrived at the conclusion that tllff' 
Haro of Ireland is identical withrfflat known as the Alpine, 
or varying llaro of the Scotch mouatains, notwithstanding 
the great difference in locality and habits. In this opinion 
Mr. Waterhouso concurs; so that it may now bo regarded 
as an established fact, there are in reality but two species of 
Hares in these islands. • 

The Beaver (Fig. 310) is an animal associated in our minds 
with the wondrous labours and social instincts which it mani- 

* Thompson’s “Report." 

f My authority for this fact was the late Miss Edgeworth—or to use that 
name by which her memory is endeared to Hie young, “Maria Edgeworth.” 

X Bell’s British Quadrupeds. Thompson on the Irish Hare. Tran¬ 
sactions of the Royal Irish Academy, m| 1. xviii. 
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feats, in th^ solitudes frequented by the North American 
hunters. Professor Owen has, however, proved from historic 
and legendary evidence, the former existence off a species of 



Fig. 310,— 


Beaver (Castor Europams ) in the British Islands; besides 
the still more conclusive proof afforded by the remains of that 
animal associate^ with those of other denizens of the forest, 
the "Wild Boar, the Deer, and the Wolf.* 

OiiDEfe EDENTATA.—TOOTHLESS ANIMALS. 

A few of the animals belonging to the present order are 
destitute of teeth. In this respect they resemble the Ant-eater 
'of South America, wliqsc long cylindrical tongue, covered 
with glutinous saliva, furbishes the means of entrapping its 
insect prey. Bpt witE few exceptions the Edentata cannot 
be described as toothfas, the true.characteristic is the absence 
bf teeth from the front part of the jaw, where in the preceding 
group they were so fully developed. 

The presont order is cbmposcd entirely of foreign species 
and has been divided into three groups, one represented by the 
Ant-eater, a second by the Armadillo (Fig. 311), and the 
third by the Sloth (Fig. 312). 

The Armadillos (Dasypus) are peculiar to the New World; 
no animals encased in a similar bony covering are found in 

History of British fossil Mammalia and Birds. 


4 





m\J& 


I I aiimtiiLiyjiiil 

ttny otl^pr part the glpbe. They extend fron^the banks of 
the Orinoco, through the whole of South America* and occupy 
the lower regions of 
the Andes, to the 
same elevation as the 
Sloths, about &.000 
feet.* Their # food ig 
partly of animal and 
partly of vegetable 
substances and frn^tBj 
One species knoyn as 
die Giant Arn$4iiici, 





is more than thnjo feet in length. Th^otherg - ore* small in 
size, and compared wi^h the remains of an extinct species,f now 
in tlio Museum of the College of Surgeons, London, axe as 
diminutive as the existing Tortoises, contrasted, vwithlthc remains 
of that colossal species already mentioned {ante, p- 294) from 
the Himalayan mountains. < 

The Sloths ( Bradt/pus ), of which there are only fbur 
species, are found from the southern limits of Mexico to itio 
ile Janioro.£ Their food consists exclusively of leaves *nnd 
fruits. The Sloth has been spoken of by naturalists of high 
reputation ns Jisproportionod iaits parts, grotesque,imperfect, 
to whom existence must ho a hucthen. Suah opinions have 
been exploded by o better knowledge of the habits of the 
animal. It is not destined to live upon the earth,* lyit among 
the branches of trees, and not on them like,the Squirrel, hut 
vnder them. These things being know'll, its supposed defects 
turn out in reality to ho perfections; and all its structuBsL- 
peculiarities hut so many new adaptions of the animal frame 
to now functions, each declaring how ^presumptuous $ man, 
who in his ignorance dares to question the consummate wisdom 
and perfection displayed in Ml the worSs of Natur0? 

We arc indebted to the kindness of Mr. It. Ball, the zea- 

* Bergliaiis and Johnston’s Atlas. * 

t It is fully described by Professor Owen In a separute memoir, and 
named Glyptodon, from the Greek Glyptos sculptured, odovs tooth. 
Dag/pus, from the Greek dasys hairy, pous a foot. 

\ Brady pus Gr. bradys , tardy, slow; pnus, afoot, being nearly the same 
as the Latin term Tardigradus , slow-paced. 

Some of the flesh-eaters being in the habit of rooting for their food, have 
been termed Ejfodieniia, or diggers. These terms are not in all cases 
descriptive of the habits. * 
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lous secretary of the Royal Zoological Society of Irel/jnd, for 
the accompanying figure [Fig. 312). It represents the Unau, 
or two-toed Sloth,* the first ever seen alive in these countries, 
and is copied from a prize drawing belonging to that society. 



Fig. 312 .—Unau, on Two-toed Sloth. 

“ The Sloth,” Mr. Watcrtoft remarks, “is the only known 
quadruped that spends its wltolo life suspended by his feet from 
the branches of trees. Tlio Monkey and the Squirrel seize a 
branch witli their fore-feet, and pull themselves up, and rest 
or run upon it; but the Sloth, after seizing it, still remains 
suspended; and, suspended, moves along under the branch 
“igil he can lay hold of another.”. The rapidity of the move¬ 
ment is well illustrated r hy Mr. Water ton in the following 
anccdcHe:—“ One day as we were crossing the river Easc- 
quibo, I saw a ifirge tyo-toed Sloth on the ground upon the 
bank. Sow he got there nobody could tell; the Indian said 
he never had surprised a Sloth in such a situation before; ho 
could hardly have come there to drink, for both above and 
below tho place the branches of the trees touched tho water, 
and afforded him an easy and a safo access to it. Be this as 
it may, though tho trees were not twenty yards from him* lie 
■>*- '_' 

v* This animal formed the subject of a highly interesting Lecture, 
Jjpvored by Mr. Ball at one of the evening meetings of the Society. It 
polished in Saunders 1 a News-Letter^ April 15, 1844, and gives a 
view of the Sloths, recent find fossil. 
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could not make his way through tho sand time enough to 
escape Before wi lauded? As soon as we got dip to him he 
threw himself upon his back, and defended himself in gallant 
style with his*fore legs. ‘ Com®, poor fellow, ’ said I to him, 
‘if thou hast got ifito a hobble to-day thou shalt not suffer fir 
it. I’ll take no^ad vantage of thee in misfortune. The forest 
is large enough BlAJj for mn and thee to*ft»ve in. Go thy 
ways up ahov#, and enjoy thyself in these endless wilds; it is 
more than probaldd^Thou wilt never have another interview 
with man. So, fare Ijiee Well. ’ On saying this 1 took a long 
stick, which was lying there, hejd it for him to hook on, and" 
.then conveyed hint to a high jpid stately*mora tree. lie 
ascended with wondorful rapidity, and in about^ w i nm ate he 
was almost at tho top of the tree. He ifbw went off in a sid<* 
direction, and caught*hold of tho branches, of another tree, 
proceeding in this manner towards tho heart of the forest? I 
stood looking <pi, lost in amazement at this singular inode of 
progress. I followed him with my eyes till flic intervening 
branches closed in bctjvecn us, and then 1 lost sight for <yer 
of the two-toed Sloth. ’ ’ m 

Among tho extinct auimall of the present order, is*one 
whose massive skeleton has procured for it tho expressive 
appellation of. Megatherium.* Its length, including the tail, 
must have been more than fourteen feet, and itg hciglft upwards 
of eight feot. The thigh bone was twice the thickness of that 
of the largest Elephant; the fore-foot must havp measured 
more than a yard in length, and more than twelvo'iuehes in 
width, and was terminated by an enormous’claw. The width 
of the upper part of the tail could not have been less than two 
Feet.t Other extinct quadrupeds allipd to this in many points’ 
of structure have been discovered,*and the group deriving n 
name from its colossal leader, is spoken of as that ’ of tho 
Megatherioid animals. Their struetu* and genjyjil habits 
are most ably treated of by Professor Owen, in a memoir upon 
one species (Mylodon\ robustij), of which the skeleton is now 
in the splendid museum of tho College of Suvgcons, “set up” 
in the attitude shown in the annexed figure (Fig. 313). 

In the course of this volume examples bnve been '-adduced 
of the exercise which the study of natural history gives to 

* Gr, Mega, great; therion, a beast 

J Dr. Buckland’s Bridgewater Treatise. Vide also Penny Cyclopedia. 
Gr. myle , a mill; odous, a tooth. * 
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the observant faculties, the habits «f arrangement which it 
requires, tM generalizations to which it leads, the iiicxhaus- 
tiblo pleasures which it affords, and the devotional feelings 
with which it is associated. * We would now wfsh the reader 
to® regard it in a now light, as affording for the reasoning 
powers a field for thoir exertion not less beneficial than other 



* ■g&pQtatentH of science, whose claim to be admitted into bur 
Schools and colleges have long since been recognised. As an 
i^tance of inductive reasoning, we now bring forward Pro- 
Owen’s admirable mqpoir on tlie Mylodon, 
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“ From the structure Jof the teeth he infers t|jat both the 
Megatherium and Mylodon must have been phyllophagous, or 
leaf-eating aiymals ;* whilst from their short necks, the very 
opposite extreme to the Camelbpard, they never could haje 
reached the tops &f oven ^he lowest trees. Cuvier had sug¬ 
gested that they.were fossorial or digging animals. Dr. Lund, 
a Danish natural is f, dmd considered the 'Megatherium to be a 
sdansorial or *climbmg animal; *in short, a gigantic sloth. 
After a multitude o&comparisons, Professor Owen rejects the 
explanation of all^ hjs predecessors. Ho shows that tho. 
monstrouS dimensions of the hindft- parts of the body, and the 
■colossal and heavy kinder legp could never bffvc been d esigned 
either to support an animal, which simply scratcned fne earth 
tor food, or one widely fed by climbing into lofty trees, lik<? 
the diminutive Sloth; and he further cites*the structujp of 
every analogous creature, cither of burrowing dr climbing 
habits, to prove, that in all such, the hinderJegs are com¬ 
paratively light. What then was the method by which 
these extraordinary monsters obtained their great supplies 
of food*” # - 

The hones which correspond with those termed in 'the 
human body the hip-hones, wore of enormous size, and wero 
i-onjoined with muscular masses of unwonted forces “ Pro¬ 
fessor Owen supposes that the ajiimal first cleared away the 
earth from the roots with its digging instruments, and that 
there seated on its hinder extremities, which, with Jlie tail,t 
arc conjectured to have formed a tripod, $nd aided by the 
extraordinary long heel as with a lever, it grasped the trunk 
of the tree with its fore-legs. Heaving to and fro the stateliest- 
trees of primaeval forests, and V renewing them from their hold, 
lie at length prostrated them by his eyde, and then regaled 


* They form the family GravigracAi, “ticavy paced,” of Owen. 

f There is scarcely a doubt, that the tail A)f the Mylodon was supplied 
with an arrangement of arteries similar to that which is known to exist in 
tlic arm of the Sloth, and which servos to enable the animal to maintain 
without fatigue his position, when susjieiided from the branch of a tree. 
This is confirmed by the discovery by Dr, Allman, of a similar arrange¬ 
ment in the tail of the Armadillo; and it is known that this animal con 
stand for a short time tripod-like, upon the tail and hind legs. Mr. Ball, 
in the lecture referred to, regards this arterial arrangement as typical of 
that which must have existed in the Mejatherioid animals. 

you it. K 
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himself for several days on their choj ;est leaves and branches, 
which till then had been far beyond his reaih.”* * 

The theory thus proposed is, as Professor Owen remarks, 
“ strictly in accordance with? as it has been suggested by, the 
ascertained anatomy of the very rpmarkaUie extinct animals, 
whose business in a former worla it professes to explain;” 
and he sums up lit# reasoning in.the follo^ili^ words:—“all the 
characteristics which exist ill th? skelctw of tile Mylodon and 
Megatherium, conduce and concur to tpo production of the 
(tocos requisite for uprooting aud'peostoating trees, of which 
characteristics, if any one *u>ere wanting the effect t would not 
hejmduced .'’ • , t « • . 


Order IJUMlfrANTlA.—RUMINATING ANIMALS. 


“Mightiest of all the beasts of ejjase, 

That roam iu w’ooily Caledon, 

Crashing the forest ig his race, 

The mountain Bull comes thundering on. 

H Pierce on the hunter's quiver'd bant^ 

Ho rolls liis eyes qf swarthy glow, * 

Spurns with black hoof and horn, the sand, 

And tosses ltfgft liis mane of snow. 11 

Scoti’s Cad vow Castle. 


» 


“ The order Kuminantia is distinguished from all the other 
"Tfrders of mammalia, by the * existence of four stomachs, 
arranged for the act of ruminating or chewing the cud. These 
animals are escantiofiy herbivorous, and arc all possessed of 
the clovgj, hoof; andeit is only tynong them that species are 
met with whose foreheads arc armed with horns. This order, 
Which is one of the most fiatttral and best defined! of all the 


• • 

| • The substance of Professor Owen’s Memoir on the Mylodon, has been 
so ably abstracted by Sir R. I. Murchison, in his address as President of 
the Geological Society, 1843, that we have, as far as possible, availed our¬ 
selves of the language employed by that eminent geologist. 11 

* | Hits opinion, though expressed by Cuvier and generally received, ha9 
called iu question by Professor Owen, from evidence principally 
forded by his researches into the structure of extinct species of Rw»i- 
nantia and Puchyderrnata, $ 
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primary groups into wl|eh the mammalia have been divided, 
is principally represented by the Ox, the Sheep, the Goat, and 
the Deer; bijt it is usual also to classify with them the Giraffe,* 
Camels, Antelopes, Llamas, <Sief They are subdivided into i\jne 
genera, comprising in all ^no hundred and forty-eight species, 
forming about,one-tenth of all the mammalia.* Following 
the general laV o£ distribution, the Ruminantia are most 
numerous in*equ atgri al regions? but, as if created expressly 
for the use of Die human family, they are distributed over all* 
latitudes in the nogthf rirhemisphere, at least from the equata*. 
to the rtsgions within the arcilfc circle; so that, wherever- 
man is found, he* is accofpptpuod by thffse animals most 
necessary for the supply of his wants and conlTSrtsTand most 
conducive to his progress in arts and civuization. From them 
he derives a considerable portion of his food and closing, 
whether in a savage or a civilized state of society. * Their milk, 
their flesh, tlseir wool, hides, horns, and hoqfs, arc all con¬ 
verted to liis uses; whilst from many of them lie derives thee 
most valuable aasistar/cc in the labours of tlio field, and irf the 
transport of commodities. TJlxus the Rein-deer (Fig. 314), 
as is well known, forms tho chief comfort and the principal 
means of subsistence to the Laplaudor; and the Yak or Kasli- 
gow, confers similar benefits on the inhabitants of, Tibet and 
i'amir.” • • 

From this general distribution of tho Ruminating animals, 


* The following table is extracted from that given by Mr. Waterhouse 
in Berghaiis and Johnston’s Physical Atlas:— 


1- ( [Camelw) . 

... darnels.. 

• 

. 2 

2. (Auchenia) .. 

..* Llamas.. 


3. ( Moschus ). 

... Musk ftaors....... 

..im 7 

4. (CImtiw).. 

... Ducrs............... 


5. ( Camelopardalis ). 

... Giraffes... 

0 

. 2 

C- (Antilope) . 


. 4.8 

7. (Capra) . 


. 14 

8. (Ot/is)...... 



9. (J3o$) . 


. 13 


Total number of species 148 


128 species belong to the Old Yforld; 23 only to the New. 
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the continent of Australia must Ife excepted} among the 
peculiar Fdhna of that country, as well as *111 Madagascar, 



New Guinea, and tho greater number pf tho South Sea 



Islands, no species ‘of this order 
lies yet been discovered. 

Whether the foot is cloven as 
in the Deer {Fig, 315), and other 
animals of the present order, or 
encased in a solid hoof as in 
the Horse {Fig. 316), it is equally 
,f ,Unfitted to assist in the capture 
of living prey, and the food con¬ 
sequently consists of vegetables. 
Tho iholar teeth, as might be 
expected, are so formed aB to 
K be peculiarly efficient instruments 
.for tho mastication of such sub¬ 
stances; and we learn from 


Fig. sis. Fig. 3is. Professor Owen, that “ not pnly 
orders and genera, but even species, are characterised by 


* While those sheetB were passing through the press, remains of the Reindeer 
/were discovered near Dublin, associated with those of the Great Irish Deer. They 
*had pievlously been found both In Devon and Norfolk j there can therefore be no 
doubt that the Rein-deer was at onetime an Inhabitant of these countries. Owen's 
Fossil Mammalia. Oldham in Journal of Geological Society of Dublin, Nov, 1847- 
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the various patterns wAich result from the various forms, 
directions, and proportions in which the enamel and cement 
nltemato with the dentine, 1 ’ or substance of the teeth, in thef 
crowns of the complex molars.* • 

In the brief notice hery given of the ruminating animals, 
the facts relating^tp their geographical di|tf ibution are given 
on the authority of ^fr. WatfcrbpuBo, and occasionally in his 
words. Some welUmown tftcample is adduced of each of the 
nine groups emunerttted by that eminent naturalist. 

I. (Camchw).-^^^Tlie Arabian Camel (Djemal of tlflf" 
Arabs), from which the Dromedary is onlydistinguished by* 

‘higher breeding aifll finer qaalWtiB—both bcing,{i£MS«ased of 
only one huinpt—is a native of Asia, wljpro, from the earliest 
ages to the present day, it has formed tho chief means of 
communioation between the different regions of thp Eastr Its 
present geographical distribution extends over^rabia, Syria, 
Asia Minor, t<f the foot of the Caucasian chafci, the south of 
Tartary, and part ofjndia. In Africa, it is found in # the 
countries extending from the Mediterranean to the Senegal, 
and from Egypt and Abyssinia, to Algiers and Morocco., It 
is also very abundant in the Canary Islands.” 

“ After tlic conquest of Granada, the Arabian Camel was 
introducod info Spain, by the floors, and at that lime it was 
abundant in the southern provinces, hut as a species it is now 
extinct. The only place in Europe where this Cpmel is now 
reared is at Pisa.” • 

II. (Auchenia). —The Llamas, which have been justly 
termed the “ Camels of tho New World,” differ from the 
former from being of smaller size, and in the absence of ffib 
hump. They belong exclusively**fo South America, and 
chiefly to the western part of the gretot chain of the Andes. 
Unlike their Old World relatives wh% inhabit ‘^Araby the 
blest,” and other sunny regions, the Llamas are found amid 
the bleak and rocky precipices hordering on the limit of 
perpetual snow. Owing to tho low temperature of Patagonia, 
they approach the vicinity of the sea. “ From this they 
Bpread over the elevated regions of the Andes, and in large 
bevels attain, on Chimborazo, the limit of perpetual snow, 
which there reaches a height of 15,800 feet.” 

• Odontography, p. 527. 

f The Camel with two humps is regarded only aa a variety, not as a 
distinct species. 
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III. (Mosjfhus ).—The Musk Decil are so palled from the 
species whence the substance called “musk” is derived. 

' They are all distinguished by r thc absence of lioms. Their 
habitat is the mountains of Central and Southern Asia. 

IV. (Cervvs ).—The Deer combine in the highest degree, 
the characteristics^ elegance of form, grjgc, and fleetness. 
The Elk or Moose Deer of Ajnerica (Alc9s palnyta), exceeds 

< in size any species now living, ft was,«4»vcver, much sur¬ 
passed by that extinct species know# as the “ Irish Elk,”* 
and especially as regards the size of ih#’antlers. In the 
Moose, the span the antlcfs between the extreme tips is 
four feet :. extinct IriflH species, it “is eight feet, and 

tjie vertebrae of the ^ock are proportionally largor, so as to 
bear the weight of the head and its cnassive appendages. 
The iwtmq of Irish’Elk is objectionable, as the animal was not 
an Elk hut alliCd to the Fallow Door; and also as the remains 
are not peculiar to Ireland. They have been Tnot with both 
*■ in the Isle of Man and in England. In the latter country 
they arc found associated with the fossil remains of a Mammoth, 
a Rhinoceros, and other extinetc mammalia of which they had 
been cotcmporaries.+ 

Of the three species of Deer which are at-preseut living in 
these countries, tho Fallow Deer (Cervus deftna ), is that 
which is the common denizerf of the parks. The Rod Deer 
( C. elaphus) which is the largest species, still exists in numbers 
amid tho solitude of the Scottish mountains, and is not quite 
extinct in some retired localities in Ireland. J The Roebuck 
(C. capreohis), which is smaller than either of the other two, 
is'ltaknown in Ireland and rare in England, but is yet to 
be found enjoying a wiliblife among some of tho wooded 
mountains of Scotland/ 

V. ( Camelopardalis ).—Tho Giraffe or Camelopard (Fig. 
317), of winch only two species are known, is confined to the 
continent of Africa. It browsfcs upon the foliage and tender 
shoots of trees, and has a tongue so constituted as to serve 
rs an instrument for pulling them down, as would be done by 

■ohoscis of the Elephant. 

, VI. (Antilope ).—The traveller among the Alps or the 

* 


* It now forms the representative of a distinct sub-genus, and is named 
J fmactro* Hibcrnicus, from the Greek mega great, cents a horn. 

T Owen on British Fossil Mami^klia. 

I Thompson's Report on the Fauna of Ireland. 
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Pyrenees, describes onc|spccies of this group, the Chamois, 
and the poets of eastern countries have celebrated the praises 



Fig. 317.— Giiuffe. 


of another, the Gazelle {Fig. 318).* They maybe regarded 

as holding their head-quarters in Africa. 

That continent alone hag thirty-four 

species of Antelopes, while Asia ten, 

Europe two, and America only one. The 

Deer and the Antelopes together, compose 

more than half of all the existing species 

of ruminating animals. • • 

VII. {.Capra). —The Goats ali*o arc 
• i v i ail* » i , i m Fig. 3181 —Gazelle. 

inhabitants of Alpine regions; but while 

in this respoct they agree witli the Antelope, their favourite 



1 Her eye’s dark charm ’twcrc vain to tell, 
But gaze on that of the Gazelle, 

It will assist thy fancy well; 

As large, as languislingly dark.”—B yron. 
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tracks are in a different quarter of th(* globe, for tlic greatest 
number of .s^fccics is fouud in. Asia. 

VIII. (Ovis). —“Sheep, the most ancient f of our do¬ 
mestic animals, may be traced originally to the countries of 
Western Asia. They herd in flocks in a wild state on the 

inaccessible mountainous districts of Asia, Europe, Africa, 

3 A ,, •'* 1 
and America, » * 

The elevation at which some of thes^jjjpaturcs habitually 
Hive is very remarkable, and to tho zoologist a subject of 
- philosophic interest. The Chamois i%*ftjaml between the 
Ripper limit of the trees, and She line of perpetual snolv, which 
in the A lps is 8 ,ffi0 feet; audtis^QO feet less on the northern 
than orTuiFStfrKhern declivities of these mountains. The Goat 
etc Cashmere browses'%a the comparatively naked table-lands 
of Thibet, at a height of from 10,000 to 13,000 feet above 
the level bf th^sca. The Pamir Sheep or Rass (Ovis 2 >olii) 9 
lives at the stiH greater height of 15,600 foot* in the table- 
c Jand of Pamir, eastward of Bokhara; and the Burrhel (Ovis 
burriicl) inhabits tlio highest ridges of the Himalayan chain, 
where it is described as “ bounding lightly over the iucrusted 
snowk, at an altitude where its human pursuers find it difficult 
to breathe.” 



Fig. ^19 .—Bison. 


IX. (Bos ).—The present group may be represented by our 
dqpiestic Oxen, which have ever been associated with tj-ic 
field labours and the domestic comforts of man. But the 
species most celebrated, are probably the ferocious Buffalo of 
Southern Africa, and the Bisou ('Fig. 319). which roams in 
vast herds over the tracklessiprairies of America, 
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I 


The extinct'animals of this tribe afford another example of 
the manner in wliioh the historian and the naturalist ma y at 
times assistfcacli other’s researches. The Romans, when they 
first penetrated4he wilds and forests of uncivilized Europe, 
discovered two kinds of* gigantic oxen. That which they 
distinguished by #tg shaggy coat and rnaaef may be rocognised 
in the still ■untamed Aurochs* of Lithuania. The other is 
described by CffiSafrlas being “ not much inferior to the Elo* I 
pliant hi sizo, and Ihoilgh resembling the common BulMnf 
colour, /orm, ana gBneral aspect, yet as differing from all'EmT: 
domestic cattle ^1 its gigantic size, and* especially in tlie 
superior expanso and atrangtlf of its horns.”1^ ,v, '‘ —^ 

Remains of both these speciesf hav^beeu found in England 
in the same depositshnd localities} and it ip most satisfactory, 
ns Professor Owen remarks, f< to find such pr^of of fchc^cncral 
accuracy of tljc brief hut interesting indications of tlic primitivo 
mammalian fauna of thoso regions of Europe, which may 
supposed to have presented to the Roman cohorts the.vmio 
aspect as America did to tlie first colonists of New England.” 


k 

3 


i 

t 
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PACHYDERM AT A.—TIlIGK-SKINNfJD ANIMALS. 


c Beside him stalks to battle, 

Tho huge earth-shaking beast— 

Thu beast on whom the castle 
With all ifc£ guards jloth stand; 

The beast wlio hath Between his eyes 
The serpent for a hand.*' 

Macaulay's I^ays of Ancient Rome. 


TnE animals of tlie present order arc, in their general habits, 
herbivorous. One of their most obvious characteristics is the 

** Owen’s Fossil Mammalia. 

f A third species of smaller size has been found in England (tide Owen, 
p. 508), it has also occurred in Ireland. R. Ball, “.Proceedings of tho 
Royal Irish Academy," January, 1839. 

J The author states in a note that Mnguimtmu, or snaku-liamled, is Iho 
old Latin name for an Elephant. Lucretius ii. 538, v. 1302. 
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toughness ancb’great thickness of the skin, as 'manifested in 
the Hippopotamus {Fig. 320) and other species. Hence the 
namg Pachydermata, signifying thick-skinned, is th&t by which 
they have been designated. 4 

The order contains but nine genera', divided into thirty-nine 
or forty species,* aifit comprises the most g^gfAtic of all living 
quadrupeds. They are found chiefly in the countries of the 
, torrid zone. No animal whatever belonging to this order is 
‘ jPouqd in Australia. 4 . , ^ 



Fig, 320.—HjrrnroT amt’s. 

i 

Tho Indian and the African Elephants arc distinct species 
and those terms f>oint out tlio countries in which they arc 
indigenous. The Hippopotamus or “ River-horse,” whose 
bulk is scaseciy inferior to that of the Elephant, is peculiar to 
Africa, and oven to*certain districts of that continent. There 
are no less than seven species of Rhinoceros, which are dis¬ 
tributed through both Asia and 0 Africa. Of the group of 
which tho Swine is the rejTicsentative, the Wild Hoar only is 
found in any part of Europe. The Wart Ilogs belong solely 
to Africa, and the Peccaries to America. The Tapirs, which 
are distinguished from all other animals by thoir prolonged and 
flexible snout (Fig. 291) ar*3 common to both the Old and 
the New World. c 

The Horse is universally distributed, cither in a wild or a 
domesticated state. Fossil remains of a species distinct from 

4 * 

# They are thus enumerated by Bcrghatis and Johnston:— 

Elephants, 2 species. Damans, 3 species. Peccaries, 2 species. 

Hippopotamus, If „ Swino, 0 „ Tapirs, 3 „ 

Rhinoceros, 7 „ Wart Itogs, 3 „ Horses, „ 

[ t It Is generally considered that there are at least two species. 
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any now existing hnvd been found both in Nofjh and South j 
America. This circumstanco has elicited from Mr. Darwin I 

*l| 

the remark—“It is a marveljons event in the history of Oft?- < 
mala, that a native kind should have disappeared, to be*suc- ‘ 
ceoded after ages by tlia countless herds introduced with tho| 
Spanish colonist*”* Tho wild Asses (^£cnd from Siberia to| 
Egypt; and the different sjfecifis of Zebra [Fig. 321) through-1 
out central and southern Africa, some inhabiting tho plaiiy^ k 
others selecting the nyMintains. i 



Having briefly given the geographical distrilfUtion of thc| 
leading groups of the present order, wo thrn to the Elephant^ 
the “ half-reasoning Elephant,” as lie has been termed by tht| 
poet. Wo do so, not fo* the jni rpose of bringing fdPward 
anecdotes illustrative of his strength, docility, or sagacity; his 
inoffensive habits, or his utility t# man; but that we may 
advert to certain peculiarities of stracture, andj^o the intercs 
which attaches to him in reference to species which havt 
passed away, but which have toft scattered over Europo the*, 
memorials of their former existence. f. 

The food of the Elephant consists not merely of leaves, bu'| 
of tho twigs and branches of trees. It is needful, therefore^ 
'that he should have teeth fitted to grind down the woodj 
fibre, and with some principle of renovation which would makt 
up'for the continual wearing away. The teeth are composed 


Voyages of the Adventure and Beagle, vol. iii. p. 160. 



-**&<.*' **v****rK 


424 


INTRODUCTION TO KOOLOGT. 

a i • nr* i i 


.‘ of three substances of different degrees of hardness*, the 
“dentine,” which constitutes the principal component; the 
Enamel,” which is a much,harder substance*; and the 
“cement,” which is a softer one, and serves to unite the 
plates of which the tooth is composed. The unequal density 
causes the surfaco fcotwoar away in an ungcfattl manner, and 
hence the property which makes n mill-stone moR<> valuablo is 
Sfcured. Tlio arrangement to make gomltvhat a mechanic 
would call “the wear and tear” of thp aj m nratus is not ?ess 

flfKft'aial. The teeth arc ever growing, noTas in the Jlodentia 

« 1 


- mm 


vgtf 





■is 




Fig . 322.—Indian Elrphant. 

c • 


’ante, p. 404), by a deposit of now matter at the base, hut 
uy the development of new tcetli. We are accustomed to see 
j, new tooth come forth in the mouth of a child from the plactf 
prhere the fonner tootli liad been shed;- hut in the young 
Elephant the plan of development and succession is altogether 
[liffirtfont. Each tooth is formed in a membraneous bag, 
tjj jfe ged. in a chamber of bone? forming part of tlio massive 
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jaw. {They ar« successively developed, so thafc^m Elephant 
may have in each jaw not less than six of those enormous 
molar toeth’in the course of jts lifo, or twenty-four in dB7 
although never tnore than two are seen in each jaw at the 
same time. As the firstutooth wears away, the second tooth 
is advancing forward; when tho first becomes worn and useless 
the second tooth ta&cs its pJ&coi its former position being now 
occupied by the third tooth'which in course of time is carried 
forward to the fr ont p f |he mouth, servos its distinct purpose, 
•uni whan worn uottn is succeeded by that which was TfHT 
fourth. % M * 

"There are few example/bf natural st^ucturs**” says 
‘ofessor Owen, “that manifest a morcastriking adaptationwf 
.. highly complex and beautiful structure to tho exigencies of 
I he .mimal endow ed with it, than the grinding .teatlF’of the ; 
V H'phant. Tims tho jaw is not eneuinboreif with the whole ; 
'» h( of tho massive tooth at once, but it is formed by degrees : 

is required; thi^Hub-division of the crown into anumbeF 
successhe plates, and of the plates into sub-cylindrical pro¬ 
's, presenting the condition* most favourable to progressive \ 
ation.”* Another advantage is pointed out by the samo \ 
ititlioritThe tooth in front, which is partially worn ; 
, is fitted for the first edarse grinding tlic branches of • 
the transverse enamelled ridges of the succeeding part ' 
/ ' ic tooth div’ le the food (as it passes 01 ^ towards the , 
hr* at) into sum* her fragments, and the posterior islands and 5 
uhereulcs of enamel pound it to the pulp fit for deglutition.” « 
it may readily be supposed that the number and thickness ' 
the plates, the shape of tlic teeth^ and the different patterns ! 
which the enamel is arranged, ftfrm characters by which the * 
th of the same species in differentfstages of maturity may j 
recognised, ami that m they also* furnish means of ) 

«.pnrating those of the African from the Asiatic Elephant; 
and both of those from that extinct species known as tho > 
Mammoth (Elephas primigmius ). * 

The teeth of tho Mammoth, which are thus easily distiti- \ 
guishable, arc found in the superficial un.stratified deposits of : 
tile continent of Europe; and with them arc associated the ; 
remains of two other animals, belonging to the 
and now found only in warmer latitudes—the 
and Rhinoceros. 

* Oil British Fossil Mammalia. 


present order. 
Hippopotamus 


i 
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When such statements wove first made by Cuvier,' it was 
no wonder they were received with incredulity; and that even 
Tfruen they were admitted, reference should be made to the 
Elephants introduced by Phyrrus in the Roman wars, and to 
the stranger quadrupeds from conquered countries, as expla¬ 
natory of their occurrence. But their abundance proved that 
such a cause was insufficient for the effect; and when it was 
jthown that they were equally plentiful in England, where 
many living Elephants were not likely fo have been introduced, 
TtWi that they had also occurred in Ireland/ - where a. Roman 
legion never encamped, there was no alternative but to admit 
that thoftiiaigc^quadrupeds must have inhabited the countries 
in which their remains had been discovered. 

Professor Owen^ in his work on tluf fossil mammalia of 
Britainygiyes descriptions and illustrative figures of the remains 
of the Mammofhjf of a largo Hippopotamus, ^wo species of 
Rhinoceros, and^onc of a Mastodon, an animal equal in bulk to 
?he Elephant, and, like it, furnished with tusks and a flexible 
proboscis. These mighty quadrupeds once ranged over tracks 
whicl> arc now occupied by tho busy towns, the verdant 
plains, and 

“ The stately homes of England.”# 

Their bones, too,"arc sometimes found “full fathom five” in 
the seas that encircle her shores; and the trawling-net of the 
fisherman, •when it encounters their heavy mass, has been 
known to break under its burthen. “Such occurrences,” as 
the Professor well remarks, ‘ ‘ recall to mind the adventures of 
tho-fishermen narrated in the Arabian Nights; but the fancy 
of the eastern romancer'falls short of the reality of this 
hauling up, in British seas, of Elephants more stupendous than 
those of Africa or Ceylon.” 


* The occurrence in Ireland o\ thd molar teeth of an Elephant was 
made known by Neville and Molyncux, in 1715. 

f The entire carcass of a Mammoth was discovered in 1799, among the 
blocks of ice at the mouth of the river Lena, in Siberia; and so perfectly 
had the soft parts of the body been preserved from decay by their icy 
covering, that the flesh, as it became exposed, was devoured by wolves 
and bears. It waa clothed with a double garment of close fur and coarse 
hair, Borne of it sixteen inches in length, and by means of this thick shaggy 
cohering, was specially adapted for living ill that climate. The animal 
jtfts a mala, with a long mane on tl^ neck. The skeleton is set up in St 
Petersburg. 
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Ohder CETACEA _ WHALES, DOLPHINS, PORPOISES. 


‘Parthuge of bulk, 

YVallowiag unwieldy,^enormous in their gait, 
Tempest the ocean :• there Leviathan, 

Hugest ojhitijuig* features, on the deep 
• Stretch’d like a promontoqg, sleeps or Bwims, 
And seems a moving land,' ’—Milton. 


In passing from one t>rdcr of mammalia to another, the scene 
cihnngcR like that of a panorama. Prom fhe Pqclyrdermata, 
living on thc^land beneath the burning sun* of Inilia or of 
Africa, we turn to the Cetacea, dwelling in th« seas, and fixing 
their head quarters . • 

“ In thrilling regiogs of thick-ribbM icc. ,r • 

These animal s^aro distinguished by their fish-like form—their 
flat horizontal tail—and by the anterior extremities being in 
the form of fins. They were divided by Cuvier into two 
families, the herbivorous and the carnivorous, according to tlio 
nature of their food. The carnivorous Cetacea; to which our 
attention shall be restricted, are arranged in three groups, ; 
represented by the Dolphin, the Spermaceti Whale, and the - 
Baleen Whale, in all of which the nostrils aro situated oj^. the j 
crown of tho head, and act’as bhjas-holcs. i 

Delphinidce .—The common Dolphin (Delphinus ddpkis) is j 

occasionally met with on our coasts. The very name is i 

associated with classic fable,* and with the splcfedid creations I 

of our own Shakspeare;t and itg habits arc such as to excite * 

universal interest whenever they arc observed. 4 ‘The cxces- ? 

* 

* Avion having charmed the Dolphins by his music, was carried by one } 
of them on its back. Amph!trite’s car is represented as drawn on the sea 'f : 
hy a group of Dolphins. ‘j 

■f The passage referred to is tliat in the Midsummer Night’s Dream: 

-“ I sat upon a promontory, 

And heard a Mermaid, on a Dolphin’s back 
Uttering such dulcet igid harmonious breath 
Tliat the rude sea grew civil at her song.” 


s> 

% 


* 
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sive activity jmd playfulness of its gambols, and the evident 
predilection which it evinces for society, are recorded by every 
mariner; numerous herds of them will follow and surround a 
ship in full sail, with the most eager delight* throwing them¬ 
selves into every possible attitude* and tossing and leaping 
about with elegant^d powerful agility, for«ai <9 other apparent 
reason than mere pastime.”** 4 c t 

The common Porpoiso (Phoctina communis , Fig. 323) is 



Fig* 323.— Porpoise. • 


scarcely less playful or less sociable. It is the most common 
Bpceies of Cetacea around our Roasts, entering our bays in 
pursuit of shoals of Herrings and other fish, and attracts 
attention by the manner in which it rolls ove/, as it comes to 
the surface ( to breatho. A herd of them may bfe sometimes 
seen, indulging irf their unwcUdy gambols, and chasing each 
other in sport. 44 On the approach of a storm, or even in the 
■ midst of t^io* tempest, they appear to revel in the waves, 
t showing their black hacks above the surface, and often throwing 
! themselves wholly out of the water in their vigorous leaps.” 

| Thqjongth of the body is from four to sir feet. 

| To the same group bekpgs the Bottle-head Whale (Hy- 
peroodon ), occasionally taken on our shores; the Hound-headed 
1 Porpoise or Caaing Whale (Phoccma mdas ), which appears 
\ in herds of Several hundreds: and the Narwhal ( Monodon 
\ monoceros), whoso single projecting tooth, six feet or more in 

i[ length, has procured for it jfhe name of Sea-Unicorn. 

Pkysderidce. — 44 Tho common Cachalot, or Spermaceti 
Whale, is well known/ 7 says Professor Bell, 44 as affording 
that peculiar and useful substance from which it takes ita 
common name. The enormous size of the head, in length 
very nearly equalling, and in its bulk even surpassing, half of 


* Professor Bell’s History of British Quadrupeds; from this work we 
are enriched our brief notice of the Cetacea with several extracts. 
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the wljolo animal, ia principally dependent upon the immense 
quantity of spermaceti, which is contained in a thick dense 
hag, divide*) into compartments, and placed in the front past 
of the head. This substance,*wliich exists in a fluid sta^p in 
the living animal, is also found along each side of the hack, 
and in some othef parts of the body. 

Tho Cachalot reaches the length of Seventy foot. In its 
enormous bulk, therefore, it equals or oven surpasses tho com¬ 
mon or Baleen Whale. Its strength is enormous. A singll 
blow* of the tail a boat to pieces; “ and there n. 

well-kn&wn authenticated instance on record, of an American 
ship of largo size# being styv<^ in and founflered by the blow 
inflicted by the head of an infuriated male GkichaloTof large 
size.” Though smgll fishes have been found in its stomach, 
its principal food is Cuttle-fish. • m 

The Common Whale (JJalama mysticelus , 324) feeds. 



Fig. 324,— Baleen Whale. m J 

ns is well known, on minute crustsrtba, mollusea (ante, p. 175), * 
and medupro (ante, p. 42). It is so#greatly reduced in nmn-1 
hers in tho Greenland seas, that Bafibi’s Bay, Hudson’s Bay, | 
and other localities made known by trie cntcrpfftee of British 
seamen, arc now tho principal seats of the “fishery”— a term \ 
we would gladly change, as it tends to keep up tho vulgar and S 
erroneous idea that the Whale is a fish. Its affection to its & 
young, its importance to man, and the dangers incurred in its X 
pursuit, are attractive subjects; hut instead of entoring upon f 
their consideration, we prefer devoting our limited spaco to | 
points of structure exhibited in the Whale, and with some | 
modifications found throughout all the animals of tho present | 
order. f > 
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The position of the tail in Whales is horizontal; in fishes 
it is vertical* * * § \ante, p. 220); and the adaptation in' each 
im&anee is admirably fitted to the wants of the anjmal. # For 
fishqp it is used as an instrument for progression in the water, 
and they may Bpced onwards in tlicir coursS at nearly the 
some uniform depth. But by the very nature of tlicir organi¬ 
zation, Whales arc V&mpclled to rise to the shrface for each 
respiration;* and as the tail is'horizontal, it pets Vs an oar of 
ificonccivable power; its superficial measurement in the larger 
species being not less than ono hundred 
* “ But if this powerful implement be necessary to rdisc the 
Whale into contact with the ojttpoegihero, tho immense depth 
of water from which he is thus raised implies a superincumbent 
pressure so immense as to require some gxtraordinary condi¬ 
tion of Jhe body to prevent its absolute destruction. . The 
most obviods incans for meeting this enormous pressure, which 
iu most cases myst amount to 154 atmospheres, or about a 
ten upon every square inch, is a thickening of the integument, 
or tlw. production of some incompressible substance, which 
shall invest the whole animal: and wc find this object to ho 
effected in a manner which must excite the greatest admi¬ 
ration. ”t Professor Jacob, of Dublin, J has Bliown that tho 
structure in, which tho oil is deposited, and'which is called 
“blubber,” is tho true skin qf tho animal, modified for tho 
purpose of bolding this fluid oil, hut Btill the true skin. It 
consists of qn ‘interlacement of fibres, crossing each other in 
every direction, as iji common skin, hut more open in texture, 

■ to leave room for the oil. A soft wrapper of fat, like that of 
,the tfog, would not have answered the purpose. “Though 
double the thickness to tli«J^, usually found in tho Cetacea, it 
could not have resisted thfl superincumbent pressure; whereas, 
by its being a modification of the skin, alwayB firm and elastic, 
iand in this ease being*never less*than several inches, and 
sometimes between one and tyvo feet thick, it operates like so 
much caoutchouc, possessing a density and resistance which 
the more it is pressed it resists the more.”g 

* Some of the larger species can remain under water for a considerably 
time. Vide Naturalists’ Library, vol. vii. or article “ Cetacea,” Encyclo¬ 
pedia of Anatomy and Physiology. 

f Bell. 

J Dublin Philosophical Journal, i.j». 356, quoted by Bell. 

§ Naturalists’ Library, voL vii. quSccd by Bell. Above a year before we 
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Thl^ remarkable structure has another use; # it acts like a | 
blanket, and, being a bad conductor of caloric, prevents the E 
animaj hcatjfrom being dissipated, thus enabling these waira- \ 
blooded inhabitants of the sea fo resist the cold of the medium \ 
in which they live. Nor does its utility stop oven hero; it is | 
specifically lighter than tfie sea-water, and though its weight ? 
sometimes ejcceedcP thirty t#ns. it does not act as an incum- \ 
brance, but m reality renders the animal more buoyant. I 
Tj^us provided, the Rorqual, of ninety or a hundred feet Hf £ 
length, the larg<9Nj>f Tall Whales, and consequently o£»nll * 
existing animals, can propel it? enormous bulk through the 1 
water, or float at %ase upc®i |h# surface. *To such a being , 
how appropriate and how beautiful are Ijie woifls of Milton:— .■ 

- 11 Tliat sea-beast 

Leviathan, which God ef all his works # • • 

Created hugest that swim the ocean stream: 

Him, haply, slumbering on the Norway foam, 

The pilot of some .small niglit-founder'd skiff, 

Deeming sonfb island, oft, as seamen tell, 

Willi fixed anchor in his scaly* rind, _ 

Moors by his side unde# the hie, while night • 

Invests the sea, and wished mom delays.” 

Paradise Lost. Hook I. 

• • • 

met with this extract, wc had an opportunity of examining a Hyperoodon, 

or Bottle-head Whale, taken in Belfast Bay. One of the captors had 
inflicted a wound on the back with a hatchet, and the dark skin and 
light coloured blubber underneath wo could compare to* nothing but a 
newly-cut cake of caoutchouc. In firmness and plasticity, when pressed 
by the finger, the resemblance seemed not loss perfect. 

* It is almost needless to say that tho skin is not “scaly.” In the 
works of Gesner, 1588, there is the figure of a vessel anchored^to a 
Whale; so that the poet has given expansion to what was at one time 
the current belief. 
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The Tiger darting fierce 
Impetuous oil Hue prey his glance has doopiM«, 

The lively, shining Leopard, sparkled o’er < 

With many a spot, the beauty «f the waste, «■ 

And scorning all the taming &rte«of man, ”*_Tuomsos . 




Iw this order Cuvier includetfmseet-eating animals, whether 
like the JJat they*pursued their prey in tlfo air, or like the 
Hedgehog sought for it^on the earth. But each of the animals 
just named is now the representative of ft distinct order, and 
the tern* carnivora Is restricted to those which live principally 

upon the flesh of other verte¬ 
brate animals, add in popular 
language are termed beasts of 
prey. 

, Taking the family of tho 
Tiger as that in which the 
characteristics, of the order 
ai\) most fully developed, we 
♦find strong retractile claws, 
and teetli {Fig. 325) emi- 
Kig. 326,— xsttu ov a c'aumvouovs nently fitted for cutting and 

• tearing flesh. In that of the 

Bear, the light elastic step has given place to a heavy gait,* 
and 4hc teeth are adapted for a d\et consisting partly of flesh 
and partly of vegetables.***ln tho seals, which are aquatio 
carnivora, tho body is fish-shaped, and the extremities ore 
modified in form, and present tho appearance: of paddles, fitted 
to propel the animals with velocity through the water, in 
pursuit of their finny prey. * • 

The order presents, therefore, great diversity of form among 
its members, and includes a considerable number of species. 
They amount, according to Berghaiis and Johnston, to 239, 



* They walk upon the sole of the foot; and the term Plantigrade, Lat. 
planta, a sole, gradux, a step, has therefore been applied to all which progress 
in that manner. The cat and others walk on the extremities of the toes, 
and are hence grouped under the term Digitigrade , Lat, digitus, a Anger 
gradus , a step. * 
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which are widely distributed, but are in general most abundant! 
in tropical countries. They hove been arrangedlft five families. 

1. Phocidm .—The first is that of the Seals (Fig. 32j>). 1 
Like the cdacea, they ore wann-blooded mammalia, living in ' 
the sea; but thCy are at once distinguished from thou) by the 

absence of the broad, flat, horizontal tail, the presence of the 

«• . • » 



Fig. 826—Seaz.. 


W 

/ 

\ 


four fin-shaped feet, and other peculiarities. Their great \ 
liaunt is the sea of the arctic regions, and the jfafaty, for ao j 
it is termed, is one bf great value, both for the oil and the > 
skins. The number of Seals annually taken has been esti-; 
mated at the extraordinary number qf one million.* 9 } 

Four species are known on the coasts of these countries.f < 
The most common (Phoca vitulina) appears to bg of a docile • 
and gentle disposition; its mo%fc usual length is from four to 
five foot. Other species are said to attain a length of fourteen 
or fifteen feet. # , 

II. Ursidce .—The Bears are remarkable for their great; 
strength, their ponderous body, and their peculiar gait. The ? 
food of the American Black Bear is principally vegetable; J ■- 
that of the Polar Bear is flesh, iryxrtly that of the Seals. The * 


9 Bcrghatts and Johnston's Physical Atlol. 

f For details respecting their appearaneg and habits, tide Professor ■ 
Boll’s British Quadrupeds; K* Ball on the Phocidaa or the Irish Seas, ' 
Transactions of the Boyal Irish Ac^denw, 1838. We would add Maxwell's 
Wild Sports of the West. Those who have read Sir Walter Scott’s > 
Antiquary do not require to bo reminded of the encounter of Hector 1 
McIntyre and t^e u Phoca.” z 

J The fondness of this animal for honey is so well known, that i 
Washington Irving, in his Tour on the Prairies, introduces one of the t 
rangers aa expressing himself in the following graphic, though not very * 
elegant phraseology 44 The bear is the knowingest varmint for finding | 
out a bee-tree in the world. They’ll gnaw for days together at the trunk, | 
’till they make a hole big enough to get in their paws, and then they’D 5 
haul out honey, bees, and all.” t ; 
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Brown Boar {Fig. 327) is found in the mountainous parts of 
the Continent*of Europe, and was formerly a native of Britain. 
The remains of two other species have been discovered in Eng¬ 
land, as well as in other parts &i Europe, in a fosSil state; one 
of them, the Great Cave Bear, must have been of gigantic size. 



Fig. 327 —Q&owji Uea.u. 


The Badger {Afcles taxus) is in these countries the only 
surviving representative of the present family. Fossil remains 
of the Badger have'becn found in the same localities as those of 
the Great Cave Bear above-mentioned; and tbo species appears 
to bv identical with that existing. r There are even grounds for 
attributing to it a still higher antiquity, and for believing it to 
be, to use the words of Professor Owen,* “ tho oldest species 
of mammalig now living on the face of the earth.” 

III. Mustdidce .—Tho Otter, the Weasel, and the Ferret, 
AfOJO well known that they mafy bo enumerated as giving, by 
Mjjglendemess and flexibility of their bodies, an idea of the 
Karacteristic structuro of the group. The Ottgr, which lives 
Hpcipally upon fish, has boen taught to aid the fisherman 
m his vocation. The Stoat (Af. erminea), like the Alpitic 
Hare or the Ptarmigan, changes the colour of its covering 
iu winter to a snowy white. The fur is then in that condi- 

# Tritish FosfiUftMammalia, p. 111. 
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tion in which it is most valuable, the pure white of the skin j 
contrasting with the deep black colour of 4ke tail. Its : 
unsullied aspect has even become proverbial; in so much ; 
that flic “etmined robe of justice” is regarded as symbolical j 
of the meutal purity of its woarcr. The Ermine has Been ; 
observod among the Swiaa mountains at an elevation of 9,600 
feet; its habitktiicgi is abovo the lowot •limit of perpetual 
snow, and in the region of the*Alpine shrubs.* 

IV. Canidae.-^ Th& various races of die domestic Dog, in qll 
clinvates the frie gd , a^d companion of man, belong to this 
family,.rand als<f tub For and,the Wolf. The Fox lrtluld 
probably have ceased, to exist in theso countries, but for tHe 
protection afforded to hift tlio sportsman. The Wolf 
(Fig 328), less cunning and more iicite, has long since been 



exterminated. Professor Bell inclines tg the opinion, “ that 
the Wolf is the original source from which all our domestic 
dogs have sprung.!” 

V. Felidce .—Tho Cat tribe includes the Lion, the Tiger, the 
Panther, the Leopard (Fig. 329J, tip Puma, and those other 
quadrupeds remarkable for their destructive powers. They 
serve to keep within bounds the excessive multiplication of the 
smaller mammalia, and arc widely distributed. Tho Wild Cat 
is now the only representative ofthe group in these countries. 

There was a period, however," when & Tiger larger than 
that of Bengal, and with proportionally larger paws, roamed; 
over Europe. Its remains have been found in England, and , 
Professor Owen speaks of it as the “Great Cave Tiger.”, 


% 


* Berghaus and Julinston. 
f British Quodruvcda, p. 200 
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To the Very Rev. Dr. Buckland, Dean of Westminster, wc 
owe a detailed account of a discovery even more interesting: 





Fig. 828_Leopard. 

that a cave at Kirkdale, in Yorkshire, which had been in¬ 
habited by Ilysenas.* fj^heso animals are now met with only 
in Asia and Africa; the *, 

species represented in the 
figure [Fig. 330)1 i» found 
at the Capo of Good Hope. 

They live principally upon 
carrion, thus presenting the 
same analogy to the Tiger 
tliat«the Vultm-e docs to 
the Eagle. They also d<?>« 
vour the remains left «by 
other beasts of prey, #nd 
crunch the dodos, which 
they are enabled to do by the great strength of their jaws. 
The teeth of Hyaenas foued in the cave at Kirkdale, give 
evidence. Dr. Buckland states, of the existence of two or 
three hundred individuals. They belonged to an extinct 
species first made known by Cuvier, and exceeding in size the 
largest species of Tiger. The whole extent of the floor of the 
Kirkdale cavern was strewed with bones of different animals. 



£lg. 330.— 8FOTTJ&D Uyjvka. 




* Keliquia^Diluvianto. 
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broken and splintered, and bearing evidence of the action of 
jaWB which, eveft in the more diminutive specie! # at present 
existing, arc known to be sufficiently powerful to bite off tljp 
leg of a dog at a single snap* From the facts which ljis 
researches elicited, Dr. Buckland infers, that the nave must 
have been for a long series'^f years the residence of Hyaenas, 
and that they dragged int% its refces&eS \hb other animal 
bodies, the retains ofjvhich.areflFound mixed indiscriminately 
with *their own. . * * 

It is a strange Jplftjthaf within the caves of Yorkshire, apd 
other English localities, those powerful beasts had dwelt, and* 
«nt night had roamed abroad and fought their prey; and no 
less strange are the facts brought to light by the examination 
of the remains of those animals on wfiich they fed. Thef 
consisted of the Great Cave Bear and Tiger, the Mammoth, 
Rhinoceros, Hippopotamus, the 11 1 risli Elk, ’ ’ wild o*eh«>? colos¬ 
sal size, and other mammalia belonging to an extinct Fauna.* 
We speak of the brevity of life, but our language applies to * 
the life of an individual. Let us expand our thoughts and 
reflect on the brevity of life, assigned, ngf to an individual, 
but to a species. Here seveAl quacknpeds are named, all 
large and powerful, yet not one of them has left a descendant 
among living tritxSs.t They Ijved tlieir appointed time, per¬ 
formed their allotted work, thenjpassed awaj^ and nave been 
succeeded by other species whose structure is tio less perfect, 
and who fulfil no less efficiently wliat is given them to do. 

The question naturally arises how the various members of 
the ancient Fauna camo into one small island? ThS Answer 
given by those who have most attentively studied the evidence 
bearing upon the subject, is that thggo countrios were not at 
that time separated from the continent of Europe. The 
geological structure, the fossil remains, and the existing Flora, 
all testify the same fact, and render the conclusion ^resistible. { 

* Of what geologists call u the newest ^ertiary and drift periods.” 
f Mr. Lyell was the first to make knoviftf the remarkable fact, that the 
“ longevity of the species in the mammalia, is upon the whole, inferior to 
that of the testacea.”—Principles of Geology, vol. iv. 

t On this subject we would refer to the original and valuable Essay 
of Professor Edward Forbes, in the first volume of the Memoirs of the 
Geological Survey of Great Britain; to the Introduction to Professor 
Owen’s Fossil Mammalia; and to an able review of the state of our know¬ 
ledge upon tho subject, in tho anniversary address of the President of the 
Geological Society, Leonard Horner, Esi a . F.K.S. 10 th Feb. 1847. 

vor.. 11 . L 
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“ Pray you tread softly, ttiat the Blind Mole may not 
Hear a foot fall.”—S haksfeare. * 

The teeth of the*fesectivora, raised int^ fainted and conical 
BummitB, furnish another cjftimple of the adaptation of the 

teeth tg the nature of the 
fdbd ejyfjhich they ate dc- 
signeato act. This order is 
represented among British. 
# animals hy the Shrew, the 
Hedgehog, and tlio Mole. 
Soricidce. —The general 
_ appearance of the Shrew 

l'ig. 331 .—TeetB of an ImiKcrivoBODR ,frf- O oo\ ■ n .1 

wA^imal. (-TW7- 332), w tv 0x1 indicftto(i 

hy its popular name of 
“ Shrew Mouse.’ It frequents the •field and the garden, 
rooting with its lon^and tapering snout for insects and worms. 
The* Water Shrew js not found in Ireland. 

* Erinaceadce. — The Common 
Hedgehog (Erfnaceus Evropmis ) 
is, as its scientific name imports, 
widely distributed over Europe. 
It is unable to defend itself by 
force, or to seek safety in flight; 
yet by its peculiar covering it is 
“ endowed with a safeguard more 
sccitre and effectual than the teeth 
sStd claws of tho Wild (fat, or tho fleetness of the llare.” 
Idle stories of itarobbing orchards, and carrying off tho apples 
|%pon its spines arc ytt current in Ireland. At the time we 
" ast heard the talc, the innocent object of the slander was in 
lie house, crunching with much apparent relish, the Common 
Banded Snail ( Helix nem&ralis), in its shell —a group of merry 
children having collected from about the hedgerows a large 
plateful of the Snails ns a supper for their prickly favourite. 
TaJpid.ee. —Tho Mole ( Talpa vulgaris. Fig. 333) is ^iot 

* The species represented is the Musaraigne of the French authors, and 
according to Professor Bell, identical with the common Shrew of England 
(Sorex uruneus ). g 



Fig. <332. Sheew.* 
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found in.any pavjj of Ireland. It has no cxteriml ears, and 
the eyes are so extremely minute that in popular language it 
is always spoken of as “ blind.”* The broad forefeet with 
the palms turnec^ outwards, an*d so admirably adapted far 
digging, arc the most striking characteristic. The food consists 
of insects and worm though vegetable-mattgi^ are occasionally 
found in the stomach? because? tligt Moles gnaw the roots of 
plants for the purpose of extracting larvae and worms. They 
do notjbecome dormant duyrtg the winter, so that the necessity 
of exertion to obtahr-tfie heedful supply of food is continual* 


p)L 
& 




• Fig. 333.— Mom • 

To the superficial observer,Jtho Mole—‘‘blind, awktfard, 
and shapeless, ” condemned to a life of toil in subterranean 
darkness—is an object of pity. To the naturalist it affords 
another proof •* of the wisdom and beneficence of thp Creator, 
which can render a life so apparently incompatible with 
comfort,, in reality one of almost incessant enjoyment.” 

“ Its feeding and its habitation, its wanderftujs and its 
repose, its winter retreat, and the nest in which its young are 
brought forth and nourished, arc all so many calls for the 
most laborious and enduring Jioil; hut on the other hand, that 
toil is so amply provided for in tj*9 whole structure of the 
animal, so exactly balanced by the strength and conformation 
of its limbs, that it cannot he considered as exceeding the health¬ 
ful, and even pleasurable exercise of its natural powers.” 

The words we have just quoted are those of Professor Bell; 
we use them because we would wish # to introduce to the reader, 
the complete and interesting exposition of the habits and 
economy of the Mole, given by that eminent zoologist, in his 
History of British Quadrupeds;—from that work, by the 
kind permission of its author, our representation of the animal 

has been copied. 

* 

* There is another species, T. cceca , in which the cj’elids are closed; both 
are inhabitants of Europe. * 
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Q*der CHEIROPTERA*—RATS. . 


M The bat that ■with hook’d and leathery wings 
Clung lo the cave-roof.S outhey’s Tu-uaua, book ix. eL 30. 



Wi{gv wo soo tlio Common Bat (Vcspartilio pipvslrcllus) 
flitting about after its insect prey in the dusk of the summer 
evening, wo at onro recognise it as an insectivorous animal, 
adapted tor capturing its fooi^ in the air*instcad of on the 
earth. We than arc naturally led to inquire by what means 



Fig. 534— Skeleton o* Bat.| 

* 11 tT -—,claviele ; h, humerus; ru, ulna; ro, 
SmS*** ’r£e ’/*■ pbslanffes; o, scapula; J, femur; ti, 
UwCatS Jfywt ^ indicted by the nine letter, a. in the skeleton of 
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is this effected-—what is the mechanism by which the power 
of flight* ia giveil to the Bat? It is furnished 0»th wings. 
Do they, resemble those of the bird? They are altogether 
unlike, differing not only in the* absence of feathers, but ill 
their entire structure. In birds the feathers are principally 
attached to bones which correspond with those of our arm. 
But to compare tUl^l*mes of die Bat’s wingOvith those of the 
human frame, 4et us suppose the skeleton of a man with the 
* fore arm gently prolonged, %nd the fingers about a yard aud. 
a-half *5n length. ,The Infnes would men form a frantPWork 
analogous to that of an umbrell^,*m4 capable like it of beffig 
<*hut up or expanded. Let us sujrpo&e thitf bony framework * 
covered with some light and pTta^t material, imjph is odhfinued 
between the legs and down to the anclat, rr 4 we would then 
have a figure resembling in the organs of flight that which is 
in reality possessed by the Bat, and which is represented in 
the accompanying figure (Fig. 334). The bones of the fingers 
constitute the framework of the wing, aud HbftOe the term 
Cheiroptera ,* or “ haml-winged” is that, by which the order - 
iB designated. The thumb does not partake of this extra¬ 
ordinary development; it remitma free, and is fumishecfVrith 
a hooked nail. 

If a Bin, be placed on tho ^smooth surface of a table, its 
awkward attempts at walking [Fig. 335), ,give fin idea of 
helplessness akin to that which was suggested to naturalists _ 
when tho Sloth was seen upon the ground. Ye^ compassion 
in both eases would he alike misplaced. Each animfd is gifted 
with powers of locomotion adapted to its wants. The Bat can 
climb with ease the rugged and perpendicular surface of a tree, 
or can wheel its flight in tin? ajr, though hurthenod with'ono 
or two young adhering to its teatsf 

Tho use of the ivings 
does not scorn to be • 
limited to that of flight. 

They appear to he endued 
with a most delicate sense 
of touch, a sense so ex¬ 
quisitely fine as to he af¬ 
fected by the slightest dif¬ 
ference in the vibrations 

of tho air. By tho cruel Fig.^33s.—H at 4 Wai.kiso. 

From tho Greek words meaning “ a hand" and “a wing." 
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experimentB of Spallanzani, it was proved that Bats deprived 
of sight ortdd fly without striking against Vails or other ob¬ 
jects, and were even able to avoid coming into contact with . 
threads placed across the apartments in various directions. 

• Many tribes of Bats have curious leaf-liko appendages upon 
the nose (Fig. 336), and those fwre supposed to bo organs of 

a sense yf*'Smell not less sus¬ 
ceptible. Th# presence or 
absence of this leaf-like organ, ■ 
am? its.va^ous modifications, 
supply naturalists wflh a good 
external character for distribu* 
tfng these animals into different 
groups. In the true Bats which 
are common in these countries 
these foliated appendages arc 
altogether wanting. 

Only three species of Bats 
have a St yet been recorded as 
natives of Ireland;* while 
* eighteen arc known in the 
sister country. Tu tropical countries the number is much 
more considerable, some species living upo* insects, and some 
on fruits. • Thcfo are in all ‘2fy species. 

The teeth of the Vampire Bat are exhibited in the annexed 
figure (Fig. jJ37); and with such weapons it is easy to imagine 



Fie. 330 .—Hkad of Vampire. 




a 


Fig. 337.— Skull axd^eeth op the Vampire BaT.| 


V 

how they can inflict a wound and Buck the blood. But their 
powers seem to have heen much exaggerated. Mr. Darwin says, 
iu speaking of the Vampire Bat of South America, which bites 
the horses on their withers:—“ The injury is generally not so 


* Thompson's Report. A fourth is said to have been since obtained, 
t Fig. 33?. —a, profile of the head; •>, front view of Incisor and canine teeth. 
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much owing to the loss of hlood, as to the inflammation which 
the pressure of llie saddle afterwards produces. ’W» 

Some Bats are of considerable dimensions. There is one 
spocies in tfio island of Jav% ( Steropus Jacanicm), the 
expanse of whoa# wings is so much as five feet. It is pro¬ 
bable that some of the large Indian Bats, with their predatory 
habits and obscurtfrgtreats, may have sugpr#stcd to Virgil the 
idea of the IlRrpies “ wliieli fell tpon the hastily-spread tables 
of his hero and fug companions, and polluted, whilst thev 
devoured, the fea^f frem dnfliich they had driven the afirighteu 
guests.”* * 4 , * 

% f • • 

Order QUADIIUMANA.—MONKEYS. 



“ Meddling Monkey—busy Ape. 1 '— Shakst^aitk.* • " 


Those who have visited a zoological garden, or a well-stockeA 
menagerie, cannot fail to have been amused at the freak# and 
gambols of the monkeys; and,after watching for a tim8 their 
agile movements and grotesque attitudes, must have been 
struck with $ie peculiar formation of the extremities, both of 
the feet and of the paws. The feet are not shaped like ours, 
but resemble bands, being furtiished with fingers and with 
thumbs. In fact they do not perform the functions of feet 
only, hut of hands also. Hence that order *to» which the 
Monkeys belong, is termed quadrumuna, or four-handed. 

We are not, however, to suppose that every individual 
belonging to this group, possesses both on hands and ieel a 
thumb which can be applied or opposed to each of the fingers. 
The American Monkeys, for example, arc by this single cir¬ 
cumstance distinguished a| once from*those of tjie Old World. 
They have tho full power of using the thumbs which are on # 
the feet, hut not those whiclf art on the anterior extremities. 


By such differences, and by those in the dentition, the pre¬ 
sence or absence of check pouches, and other peculiarities, 
tlic order is sub-divided into families, genera, and species. 

# Wo shall briefly nolico the Lemurs of Madagascar, the 


Monkeys of America, and those of the Old World. 


* Voyages of tlie Adventure anil Beagle, vul. iii. p. 25. 
t Bell’s Quadrupeds, p. 1). • 


I 
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"Tlio Lemurs,” says Mr. Bennett, “are all natives of 
Madagascar* and one or two smaller islands in its neighbour¬ 
hood. We know but little of their habits in a state of nature; 
but they are said to live in lajjge bands upon the trees, feeding 
principally upon fruits; and their conformation renders this 
account extremely probable. They are almost equally agile 
with the Monkeys* hut are much more ggiHto and peaceable 
in their dispositions!*” It *wifl be seen, from the accom¬ 
panying figure {Fig, 338), that bb|h exfrejmtiea are furnished 



Fig. 338.— White-khostku 1>ewvb and m Yorua. 


t 


^iUgpthumb 

homagers. 


, which acts in a direction opposite to that 



* Gardens anil Mmingprien, vol. i. p. 147. 
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In tltis respegt they contrast with the Marmo^pt or Oustiti, 
one of the'American Monkeys, whose thumb, as exhibited in 
the annexed figure {Fig. 339), acts in a line with the other 



Fitf. 3i>9 — Ous£JTi. * m 

# • 


lingers, and whose nails arc particularly shaup ami crooked. 
Its principal habitat is Brasil. Other species, known a* 
Howlers, Spidetanr>n\eys, Weepers, and sijnilar names ex¬ 
pressive of peculiarities of structure or habit, are scattered 
throughout the wanner portions of the American continent. 
In the midst of tli^i trackless forests lying between the Oronoko 
and the Amazon, they arc', particularly numerous, dwelling 
amid the branches of the tree*, and adding insects, lizards, 
the eggs and young of birds, to their usual food of fruits and* 
vegetables. In many of them the tail becomes ^114 instrument 
of prehension (Fig. 340), l>y the aid of which they can pass 
in security from tree to tree, or swing in full activity suspended 
from the branches. For qjl animals which have opp^ahlo 
thumbs upon the feet, hut not 911 * tlio anterior extremities, 
Mr. Ogilby proposes the term Pediinttna , or “foot-handed.” 

The monkeys of the Old World, li^e those of the American 
continent, are limited to the torrid regions, cuff arc therefore 
natives of Asia and of Africa.# To this there is only one 
exception, a colony of the Barbery Baboon (Papio imus), 
occupying a part of the rock of Gibraltar, and appearing to 
flourish in the elevated solitude of that mighty fortress. 

# In Asia tlnre are species which are not only free from 
molestation, hut which have been deified by the Hindoos. 
“Splendid and costly temples are dedicated to these animals; 
hospitals are built for their reception when sick or wounded; 
large fortunes are bequeathed ftr tlicir support; and the laws 

LS? 


VOL. H. 
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4 • 

of the lan<J, t which compound for the murder of a man by n 
trifling line, affix the punishment of death to the slauglitcr of 
a aionkey. "*' The species thus referred to, th» EnteUns, or 



F'g- 340. —WlllT^-THUOATED SAJOV. 


"Hoonunian, though a native of tlie liot plains of India, is found 
on the Himalaya Mountains, so far us the wood extends, or 
to the height of .thirteen thousand feet.f 

The Monkeys {tiimiadee) of the Old World are distinguished, 
in common phraseology, by the names of Apes, Monkeys, and 

t boons: “A division wltfifii has the rare advantage, seldom 
eiulan t upon mere popular classifications, of being in perfect 
tordaucc wjth seienti^e principle, founded upon tlie strue-' 
tore and habits of the animals/* 

Tlie Baboons have capacitftis fcceptaclos, or cheek pouches, 
in which they stow their •food. They have on the hinder 
extremities hard places, or, as they are termed, callosities , 
which are not covered with hair; the tails arc short, or rc- 


* Library of Entertaining Knowledge. Natural History of Monkeys, 
Opossums, and Lemurs, vol. i. A most entertaining and valuable work, 
to which we refer the reader for details which arc incompatible with our 
limited plan. % 

t tterghaus and Johnston. 
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duced \o tubercles, and destitute of all muscular power.^Fhe 
Baboons go on all-fours, live among rocks and nftftmtains, and 
in some casqs, when they associate in troops, are more than a 
match for the fiercest beasts o# prey. “ They are arranged 
in two genera ( Papio and Cynocephalus ), respectively confined, 
with one or two cxccptiflhs, to the continents of Asia and 
Africa.” “TlA%fty mountains of Ab^fftinia and of South 
Africa are tenanted, by nymeVms troops of these animals 
(CyTjpcephals ), which evcn#appcar to prefer the more rigorous 
climate of these#lev$tefl*rcgions, to the hot and sultry forests 
of the lower plains.” # • ** # 

The Monkoy s also have^hpelj pouches tfnd callositios, but 
their tails are long and muscular, and they gre pre-eminently 
n sylvan race. Tli^y walk on all-fodfcs, and their long tails 
become powerful and efficient instruments in guiding tlicir 
movements, and in maintaining, like the ]^ple*of»£lie rope- 
dancer, tlieir* equilibrium during their rapid and varied evo¬ 
lutions. The face presents in different species a great diversity 
of colour, being white or black, blue or red, flesh or qppper- 
eolourcd; and, added to tlieir grimaces and imitative pro¬ 
pensities, gives to them in tmr 
eyes the fantastic appearance, 
that has iconic proverbial* 

The Apes have neither tajjs 
nor check pouches; and the 
callosities mentioned exist only 
in a rudimentary form, or are 
altogether wanting. Their pace 
is semi-erect, and in their 
native woods they walk oh tw(^ #- 
Icgs even along the branches, 
their long arms compensating 
for the want of a tail in steadying 
and directing their motions.” 

With the exception of the 
Chimpanzee of Western Africa* 

(Fig. 341), they are limited to 
m the great islands of the Indian 
Archipelago. The various anec¬ 
dotes which are related of the 
Chimpanzee and the Orang 
Outan evince on the partaof 



l'iff. 341 .—Chimpanzee. 
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those animals a superior degree of intelligence and debility. 

the iflfldorioplicr will find the nearest approach to man, 
fKlnii mental characteristics and bodily configuration, which 
the Jower animals are permitted to attain—yet vast and im¬ 
passable is the barrier of separation. 

The Monkeys, so far as they are khown at jhe present time, 
contain in all 17(5 Species, foiling tlur one-ninth of all 
mammalia. Their fossil remains Vave been found in France, 
iialndia, and in South America. /They have also occurred 
in England; so that there is no doubl c th$t wiieti the climate 
w^s suitable for the Crocodiles# and Turtles, whoso remains 
occur in the Londrih clay, an<J ffjr the growth of the cocoa- 
nuts and spices found in the Isle or Sheppy, it was sufficiently 
< waf m for these four-hanScd mammalia,* tojsnjoy their arboreal 
: life among the branehfcs. 

’ To tlie d&fticgl scholar tho present order is deserving of 
v ’ notice, as having given origin to the anoient fietHui of satyrs, 
f pjginies, and other supposed tribes of human monsters. 

» 


c 

Oudeii BIMANA.—MAX. 


“ Two d‘ far nobler shape, erect and tail, 

Godlike erect, with native honour clad, 
la naked majesty seem’d lords of all; 

°Aiul worthy seem’d; for in their looks divino 
The inn&e of their glorious Maker shone.” 

Pa radish Lost. 


“Ton, in these linos, has described with the truthfulness 
eal poetry, cme 'ftbe luost striking external characteristics 
Man —Ills ejyet gait. •The zoologist points to the human 
_ 'I as presenting pother mark of distinction. In man only 
ian the thumb 1)C applied witlf such precision and power to 
inch of tlic fingers as to sei«i the most n^inute objects. So 
much superior is it to the anterior extremity in Monkeys, 
,that Sir Charles Boll remarks,—“ Wc ought to define the 
|hand as belonging exclusively to Man.”+ Of all animals, the 
pterin Bimana, or two-handed, is applicable to Man alone, lie 

* Owi'u’s Po.s*il Mammalia, p. J. 
t IhidgowaUT TroStfco, p. 1«. 
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stands in tho scale of tlio animal creation app,vt and inap¬ 
proachable, £ffted with dominion over “the beasts of tho 
field, the fowl of the air, and the fish of the sea, tytxd whatso¬ 
ever passeth through the paths*of the sea.” 

l£ forms no part of our design to enter into the natural 
history 6f Man. We would only point to tljc place he occu¬ 
pies, to the external'characteristics by Which he is distin¬ 
guished, and to tho hidden wonderp in his bodily Iramc which 
the skill of the anatomist has revealed, in the structure of ,tlie 
hmgaJ^Fig. 287), the circulation of tlid blfrotUJi'Vy. 286), and 
thp arrangement of the nervoufr system {Fig. 342). We leave 
it to the philosopher to speak.ofy tlyj triumph' of mind in con- 
ferring^on inanimate objects powers surpassing those of the 
fabled genii of the east; conveying the interchange of ideas 
s with a speed outstripping that of the winds; and unveiling to 
! tho eye in*thb starry heavens glorios to which the highest 
[imaginings of th^poet had never soared. We*presume not. 
'tofilter on tho still nobler province of the moralist or the 
divine. *, But we would remark that, in prdportion to the high 
privilege* with which Man has been endowed, is the respon¬ 
sibility *to employ aright the talents committed to his trust. 
|And among the fitting and proper uses of liis powers, the 
^endeavour to^know something of* the -works of Creation by 
which he is surrounded should lipid a foremost place. 

S .The study of the living tribes by which the earth and the 
^waters are peopled, forms one department of that course of 
cntnl culture, to wjiich every man, in every condition of 
should he subjected. Such study trains our perceptive 
tics to action; leads us to compare, to discriminate, to 
ratise, and to make the aeguisition of one truth, the means 
—^sbending to another stijl more comprehensive. It supplies 
iloasant and profii/dhle companions amid the Bolitude of the 
bore, the doll, ft 1 the mountain; brirfgs us a rich heritage of 
Heerful thoughts and healthful occupations; and, above all, 
it teaches us to see the beneficence of the Great First Cause 
£ven in the humbleBt of the crcaturos which IIe hath made. 
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GLOSSARY, 



AND T1IB * 

ft 

SCIENTIFIC TERMS OCCURRING IS THIS WORK* 

^ # 


AcALK'rHJS, an order of rayed animals, well known by the natne 
of Soa-ncttlea. They aro remarkable for their gelatinous 
structure and their stinging powers. From fnb Greek 
akaUphc , a nettle. _ * 

Acantuoptery'gii, an order of lishca, in which the dorsal fins 
are supported in part by spinous rays. Gr. acanthos , a spine, 
pteryx a wing or fin. • • 

Ace'piiala, a group of molluscous animtfls which, like the 
Oyster and Scallop, are destitute of a head. Gr, a, without* 
..kephale, the head. * 

Aerated, a term applied to water or other liquids when im¬ 
pregnated with air. • 

Aerial Respiration, breathing which belongs to the air, and 
is carried on by lungs, as distinguished from that which has 
referencMe water, and* is effected by gills. * 

Affi'nities, a term used to deflote the close relationship in 
points of structure existing between different animals or 
groups of animals. Lat. affmis , allied to. 

Agglutinated, having the one part United to another as if glued 
together. Lat. ad 9 to, gluten , glue. French, agglutiner, m 
Ag 'gue gated, collected together. Lat. aggregare 9 to gather to¬ 
gether. # 

Alru'men, a thick glairy substance like the white of an egg. 
Lat. albus, 'white. 

* Some words, which strictly speaking arc not scientific terms, have, by the 
advice of some experienced teachers, been Introduced in the Glossary. And for 
the same reason the Greek words, whence the terms are in many cases derived, 
aro given, not in the Greek characters, but in the ordinary Italic letters, the 
Greek upsilon being throughout represented by the letter y. 
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Alimentary {JLinal, that part of thq intestine through which 
the food passes, yielding its nutritive portions to the action 
of certain vessels termed “ abBorbefats.” Lat. alimentiyn, 
nourishment. 

Ambula'cra, a term applied to the rows of apertures in the 
Star-fishes and Sea Urchins, froip a fancied resemblance 
to the straight al^ys or avenues to old mansions. Lat. am - 
bulacrum, an alley, a walk. j > * w 

Ammoni'tes, a group of chambered shells, belonging to tho 
Cuttle-fish tnpe, and now extinct. They bear some resem¬ 
blance to coiled snakes wanting the head', and take their 
name from a similarity in their form to that the horns on 

* the statues of Jupiter Ammon f * 

Amphi'hia, an orde* of Reptiles, which, by the possession of both 
lungs and gills at the same liirib, at different periods, are 
^fitted to live either land or in water. Or. ampkibio$ K 
naving a double manner of life. 

Analogous, a tennosed in Zoology to denote a resemblance 
between tvto qbjects, or groups of objects, as distinguished 
from the real structural relationship denoted by affinity. 

Analogue, a term employed to denote the resemblance that 

* exists between animals in a fossil state and species still 
living. The recent shell is said to be the analogue of the 
fossit— 

Analysis, tho separation of a compound body into the several 
parts of which it consists. From a similar Greek word, 
signifying “ unloosing." 

► Anatomist, one who cuts up or dissects portions" of the animal 
frame, fortlie purpose of either acquiring, or communicating 
to others, a knowledge of theif structure. 

ANIMALCULES, those extremely small animals which are in¬ 
visible tortile naked eye.—See Infusoria. 

Annkll^Ta, a class of articulated animals in which tho body, 

" like that of tho Earth-worm, is composed of a number of 
rings. Lat. annulus , a ring. 

Pnehds, the members of the above class. The name lias 
u the same orighi. 1 <• 

nnulose Animals, those with the body formed of successive 
rings. Lat. annulus , aVmg. 

Anomou'ra, a section of crastaceous animals, distinguished, like 
c the Hermit Grabs, by the irregular form of tho tails. ' Gr. 
anornos , irregular, and oura, a tail. 

Anterior, Lat. that which goe c s before. 

Anten'nje, tho horns or feeleus attached to the heads of insects 
and Crustacea. 

A'poda, without feet—applied to fishes which, like Eels, have 
4 no ventral fins. Gr. a, without, jwus, podos , a foot. 

Apparatus, the means or instruments for effecting a certain 
end. Lat. apparo . I prepare. 

Ar'TKRA, an order of insects including all those which, like the 
Flea, are destitute of wings. Gr.’a, without, pteron, a wing. 
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PART I.^IUTERTEBR^TE ' ANIMALS/ # 

Introduction. —P. I* * 

What is the meaning of the word “Zoology?” What is the 
first thing to he done in attempting a classification ctf animals? 
The hat flies in the air; why is it not classed with birds? The 
whale swims iif the sea; why is it not a fish? "V^hat must form 
the basis of classification? Wliat is the object of it? What 
< 1 i vision was proposed >>y Lamarck ? What was taught by Cnvyr ? 
Into bow many principal groups did lie divide the animq^king- 
dom ? What are the names of t^ose groups ? 


RAPJAlfA.—I*. 3. * 

To what kind of animals is the term applied? What is the 
arrangement of their nervous system? Into how tjiany classes 
fire they divided ? • 

• 

Class I. Infusoria.—P 4. 

To what creatures is the term applied ? What is the origin of 
the term ? WhSPis their size dbmparqfi with that of the globules 
of our blood? What is Ehrcnberg% calculation? Where are 
they found? Into what orders are theyUivided? Explain the 
meaning of these two terms. ^ 

Folygastrica.—H ow did Ehrcnberg find they hfufa number of 
stomachs ? How do they move ? What is the meaning of cilia 9 

Hotifera.—W hat is their stJucftire? How do they feed? 
What experiments were made by Fontana? What modes of 
reproduction have been observed among the infusoria? How do 
they conduce to the purity of the atmosphere ? What is said of. 
their silicious shells? How many were calculated to be in a 
<%bic inch of tripolif What effects are now occurring from 
similar deposits ? 

Noth.—T he organisms by which those silicious shells are deposited, having 
been more minutely examined, are of late regarded as more properly belonging'* 
to the vegetable than to the animal kingdom*. 




« 4 Class II. Entozoa.—1\ 11. * «* 

What is the meaning of the term ? How many species infest 
the human body? In what situations arc they frund? What 

the mode of reproduction in the tape-worm ? What is the 

estimated number of ova in another species ? 

« 

C£ass III, ZoopiiYTA.—P, 14. 

Vv T hat is the meaning of the tejrm ? Who was flic discovere r 
«o*f the true nature of these creatures? When did this occur? 
Wherein is the radiated structure shevyu Meaning of tcnt&cula? 

Qt*poh/pi? * 

Gamut I. HTfDROJDA.—P. f & —Whence the name? Describe 
the lljpha. Wfiat power possessed by the tentaculi? How ' 
tiro the young produced? By \vhom was the Hydra made 
*known? When did he live? What did he say of its vitality? 
What other particulars does he recount ? « Wliat is the name of 
the nctfct family (K Zoophytes? Describe the Tuhulmia . What 
is said tff*tfiei^reproduction ? How do the young use their ten- 
tamla? Name the next family. Meaning of tVn term? How 
are the poly pc£ connected with the stem? What does the repe¬ 
tition of any organ indicate? Give examples of this in other 
ordfers. Where are the germs produced ? % IIow arc they diffused ? 
How «Lvelopod ? What number of polypes may he found on a 
single plume ? What number a polypidom ? What is said 
of their transitory existence? Do they possess any luminous 
property ? When is it exhibited ? 

Order \I. Asteroid a.— 1*. 20.-r Meaning of ilic term? Where 
do those animal* live ? What is the Virgularia ? Where found ? 
What is the Qorgoniaf ITow is it flexible ? What difference of 
Structure is seen in the Isis ? What is said of the red coral ? 

Order c IIt. Hbliamthoida. —P. 22. —Meaning of the term ? 
What is the aspect of the Sea-anemone? Where found on our 
coast ? Meaning of Actinia ? On what does it feed ? How long 
was one kept alive by Sir J. Dalyull ? To what use has a French 
philosopher proposed their being applied ? Whpt is said of their 
power of bearing mutila&icfi ? What anecdote is told by Dr. 
Johnston ? To wliat onjer do the coral-building polypes belong ? 
What is the extent of some of tho coral reefs ? How are they 
preserved ai^l increased ? What }b Darwin's theory of their 
formation ? 

Order IV. Ascidioida.—P. /iT.VWhat is the origin of tlic term ? 
Where are such polypes found? What is their distinguishing 
peculiarity of structure ? T 6 what Zoophytes is tho term 41 flustra 1 * 
applied? What is Dr. Grant’s calculation? To what higher 
organised animals do they bear the closest affinity ? 

Class IV. Eadiama.—F. 29. 

!Iow arc those animals distinguished from any previously treated 
of ? Into what groups are they divided ? What situations do 
1 hoy respectively occupy f What is the integument of each ? 



* 
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Order I. Acalepil®.—P. 80.—Meaning of the term ? What is 
said by Owen ? What of their structure f Their distribution ? 
Peculiarity of Diphya 7 Of Physalia 7 Of Vekllaf wliero taken? 
Size and form of Cydippat Meaning of Ciliograde* 7 Of Bcroe? 
Theiif movements? Tentacula and their uses? Their fodO? 
Their vitality ? JVhat is said of a different species ? How maiy 
species of Medusse or jelly-fishes? What differences do they 
exhibit ? How do they more ? How do they breathe ? Mean, 
ing of Pulmomgmtktf Size ? Colours ? St*i#ture of Ithizoitoma 7 
Of Oyanca 7 ^Ovaries of Cyanecff Growth of the young ? Describe 
its changes. Give proof of the small quantity of solid matter in 
a Cydippe. In a Medusa. Phosphorescence of Aialcpkce. Lunrt* 
nosity of the searj-to what # owing ? Cause of colour in the Green¬ 
land S#a? ScoreAjy 7 ? calculation.of their numbers? fStale^tho 
concluding observations. " # * 

Order II. EcnftjojnjmiAT^—>42.—Meaning of th* term ? 
Where do animals of this class live ? How ar<* the young pro¬ 
duced? By what means arc they diffuse? What changes dm 
they undergo? What is said of the Cribella7 What of the simi¬ 
larity or dissimilarity in the appearance of tnc anijnplp of this 
group ? Into how many families are they divide# ? 

j First Familxfi —Meaning of Crinoideaz 7 Their English appella¬ 
tion ? “Were they more or less abundant fomftrly than now ? # 
What English names* have been given to the detached verte¬ 
bra'? What opinion prevailed prior to 1828 respecting tfhesc 
animals? What was announced in 1820? By whom Y* What 
observations were made in IjfilO? How many arms has *11118 
F.pccies? What is its colour? What tinge docs it impart to 
fresh watci ? B 

Second Fanltly .—Meaning of •Opliuridce? English appellation, 
and why given ? What is their size ? What is said of a species 
of Ophiura? 

Third Family .—Derivation of Asteriadcu7 Describe the 11 Five* 
fingers.” Explain the use and mode of employing the suckers. 
What occurs if an arm be broken off* ? What opinion do oyster- 
fisliermcn hold respecting it ? How does it appear to overpower ' 
the oysters? What specific name 1ms been applied to a species 
of Luidia? EflUlain why this name is appropriate. * 

Fourth Family .—What is mcant*tt$ r JEc/midcc? What is the 
general form of these animals? How*lo they move? How is 
the “ shell ” or covering enlarged ? How many suckers have been 
estimated in a sea-urchin oh moderate sfte ? How^nany sj>ineal 
How is respiration effected ? What took place when one was cut 
in two ? What is meant by the 44 fenthom of Aristotle” ? What 
does Professor Jones say of these jawg? Describe the appearance 
of a boring species. 

Fifth Family .—The scientific name ? The English name ? IIow 
do they move ? What is said of their power of reproducing lost 
^arts ? To what use have they been applied ? Wluit English 
name was given to a Cornwall species? 

Sixth Family .—What do these animals resemble? Where are 
they found ? ’ What does Professor Forbes remark of the British 
species of this order ? 4 



I 
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AltTICULATA.—P. 57. 

What are'the characteristics of this division as distinguished 
from the preceding ? Into how many classes aro the articulated 
animals divided? Stato the name of each clasfl, and give 
c^imples of the animals comprised in it. r 

Class I. Annellata.— P. 59. 

What is the mchrfmg of the tepn? By,\rtfat peculiarity of 
structure are leeches distinguished ? How do they move ? How 
they breathe ? Is the mcdicinalrleech a native of Ireland ? Is 
it of England ? "From what countrieSl^the supply derived ? Jfow 
can^the leech draw blood ? llow is it stbrqfl i\n.? In what sensu 
was the word “leech" formerly,used ? How is the winter* passed 
by the horse-leech ? Give an instance of this.,, In what respects 
docs tlufbody ol the earth-wtinfi differ from that of the leech t 
How does the earth-worm move? When do they go abroad? 
Row are they produce dr What is the colour of their blood ? On 
what do they feed t What are their uses 1 What is stated by 
Mr. Dartvpn % Wliat is said by Dr. Carpenter as to the body being 
cut in two ? What experiments were made by a French natu- 
mlist ? What peculiarity of reproduction is observed in the Nais? 
*How is respiration carried on in the “lob-worm?" IIow in the 
Tere&lla? IIow in the Serpula9 Wliat aTt the Errantcs? What 
are tlieir/liincnsious ? What is the covering of the “sea-mouse ?" 
What ate its colours? Name four tribes of Annelids now 
enumerated. Where is the hair-worm found ? What is its length ? 
What error respecting it is still current ? Give examples of the 
different meanings in which the word “worn#" has been used. 
Aro any of these animals lumirAms? Whore have they been 
observed? Does*any species inhabit rock-pools? How is its 
presence manifested ? 

• % Glass II. Cirripeda.—P. G8. 

Wliat tradition is‘ told of the Barnacles ? What scientific name 
commemorates the error? Wliat are the metamorphoses of the 
Lepas? What of the Balanus? How were the shells of these 
animals formerly classed ? JYhat simple cxperimArb is mentioned ? 

Class Iff. Crustacea.— P. 72. 

a 

What is thejneaning o£ the term ? What are the uses of a hard 
covering to animals of this class ? Of what material is it com¬ 
posed? Whero do the Crustycea live? What is said of their 
form ? What are the characteristics of the class ? How is tho 
size of integuments made to keep pace with the growth of tlio 
animal? What is said of their power of reproducing an injured 
limb ? How is respiration carried on in the common crab ? How 
in the Phyllopoda, or “gill-footed?" How in the Oniscus? How 
iu the land-crabs ? Why are land-crabs drowned by long immer¬ 
sion in water ? What is meant by “pedunculated" eyes ? Wliat 
by “sessile?" What is the structure of the eye in JJaphnia? 
What is it as shown in a fossil species (Asaphus £) Wliat are 



Trilobites? Wliafc inferences have been deduced from the 
structure of their eyes? Arc Crustacea born aliv#<or produced 
from ova? Do they undergo any metamorphoses? What was 
the former opinion on this point? By whom was the true state¬ 
ment first brought forward ? What were his observations ? To 
what animal hail the term Zoea been applied ? Are any InAd- 
crabs found in Europe ? What docs Col. Sykes say of some Indian 
species ? What ig said by iJishop llcber ? AlHiat line ol march is 
pursued by tlio& of tiie Antilles? For wmif purpose is this un¬ 
dertaken? How are Crustacea cl&sified ? Why are “spider-crabs” 
so called ? What obffirvatioh was made on one of them by My. 
Thompson ? IIow fe the hprgc edible crab captured ? What weight 
does it attain?*Js (he*smaller species used as food? Toy hat 
life art? ilicy applied by fishcrmqpf What aro pea-crabs ? Wlie% 
found ? In what numbers ? JVhy are hermit-crabs so called ? 
For what purpose is a shell necessafy ? How is it selected? What 
is the structure of the tail of the lob^er? 4Iow are lobsters 
captured ? What dynensions are attained by the spiny lobstef? 
What is said to be the longevity of the cray-jish ? How are the 
young supplied with food ? In the event of capture how do the 
parents act ? What appearance is presented by tne cast-off shell ? 
What is said T>y Mr. Ball on this subject ? Is thf shrimp common 
cm all parts of the coast? Is the prawn ? In what situations am 
the smaller Crustacea found? Why is the Cyclops so called? 
What docs Jurinc say of its fecundity ? 'What of its cannibal ism ? 
What is the appearance of tlu^ Daphne? Hov« are its ova pro¬ 
tected during winter ? What arc the habits of the Limnoria? Do 
any of these animals possess luminous powers? What arc the 
Epxzoa ? WJiat fe said of their numbers ? Stato the remarks of 
Mr. J. V. Thompson. • w • 

Class IV. Insbcta.—P. 92. • 

What is the origin of the term f Into how mafiy parts is the 
body divided? What is the structure of the heart? What is 
said of its pulsations, and of the circulating fluid ? How is respi¬ 
ration effected ? What is the structure of the trachea:? What 
are the antcn wR ? What their supposed functions? •Have 
insects the sense of smell ? What iijptance is given by Mr. Knapp ? 
Have they that of hearing? Give an # example. Are the eyes 
sessile or otherwise? What is the most usual number? How 
many eyes has the whirl-gjg ? What i# the most^common kind 
of eyes ? How many lenses have been computed in the eye of a 4 
dragon-fly? Ofagad-liy? An put?' A house-fly? Abutter 
fly? and in that of a species of beetle? For what apparent 
object are they bestowed in such abundance ? What is meant by 
the “metamorphoses" of insects? Mention their different states, 
and the terms used to denote them. What is the nature of the 
9 food of insects? Name the several parts of the mouth. Are 
9 those parts invariably present? What is the number of the 
wings ? What are the elytra f What does Professor Owen say of 
the wings ? On what is the classification of insects founded 9 
Give the note enumerating the several orders, and examples ol 
them. * 



Order I Coleopteba.——P. 107.—Meaning of the term? WLnt 
is said as to the size of these insects ? Why is the death-watch 
so called ? Wnat docs its note resemble ? What'differences are 
observable in the male and female glow-worm? Why is the 
M blind beetle” so called F How does it feign death ? » What was 
thft sacred beetle of the Egyptians? Why does it roll balls of 
dung? What are the habits of the cicindelaV Of the cock¬ 
chafer? Of the nut-weevil? Of the burying beetles? How 
many species of coHr>t tera arc now known ? «. 

Order IT. Ortiioptera.—P. 11$.—"Meaning 8f the tqrm ? What 
insects belong to it ? What are the,.habits* of the mantis ? The 
tease-cricket ? .What is said of its »>ng? What of the note of 
tliQ field-cricket? Habits of the cockrtiftchfs? f Of the locusts? 
Rov^many species of locusts have been capfarrti in Britain. ? £ 

*' Order HI. Neuroptkra.—P. 110.—Meaning of the term i What 
insects belong to A ?. What aje tiio characteristics of the order ? 
Where do dragonflies pass their larvi state ? What is the French 
term for them? Where*arc the eggs of the May-flies deposited? 
What is the covering of the larvae.? What j$, the ephemera? 

Order IY^ Hymexoptkra. —1\ 110. — Meaning of the term? 
Number dtfd'stritcturc of the wings ? State the other character¬ 
istics. What insects belong to it? Why are the saw-flies so 
called ? Mentioif a well-known species ? What arc gall-flies ? In 
flrhat numbers are they found? What is tjie true nature of the 
Dead*Hca apples? What are the Ichneumonidcc? How many 
species etti known ? What are thur habits? What hypothesis 
prevailed formerly about, them ? How many have been known to 
issue from one chrysalis ? Why are the wingless ants wc usually see 
included in this order? What is said of males, females, and neuters? 
What is horsey-dew ? In what sta^e do ants pass the winter in 
these countries? tWhat is the common belief? How has this 
% beon continued? What is said by Solomon? What does Col, 
Sykes say of an Indian species ? Wasps—of what docs their com¬ 
munity consist 1 ? What is said of tlicir habits ? Of what material 
is their nests composed ? In what way do the sand-wasps provide 
for their young ? Into how many gr oups may bees be divided 
according to tlicir habits ? In what places do the solitary species 
makefltheir nests ? Describe the hah’ts of the Zyj*+opa. Do tire 
same with the mason bees; ftfet with the loaf-cutter bees. Is there 
any one circumstance which distinguishes the social bees from 
the solitary ? Of wliat kinds is the community composed ? What 
are the habits of the hunsblc-bees? To what blind man are we 
indebted for much of our information respecting the hive-bee ? 
What are the duties of the workers*? What is done to the males 
in autumn ? What arc the habits of the queen ? IIow is the want 
caused by the death of the cfucen supplied ? How is honey col¬ 
lected ? How is pollen carried to the hive ? How is wax pro¬ 
duced ? What is said of the form of the cells? What place in 
Greece was celebrated for its honey? # 

Order Y. Strepseptera.—P. 132.—What is said of the size of 
these insects ? What of their length of life ? Where do they 
pass the earlier stages of their existence ? 

Order VL LepiduPTERA.—P. 333.—What arc the number and 



structure of the wings? What moth might seem to have a 
greater number ? What 1b the structure of the mouth ? How is 
ibod*)btftinc<M What is the number of these ift&cts? What 
are their colours? Into what groups are they divided? Are 
certain butterflies limited to certain localities ? Wliat artwthe 
hawk-inotns ? What other nairlfe is applied to them ? Name the 
largest Europeafi species. What are its dimensions ? Its habits ? 
Why regarded with terror? How has the word “moth" been 
used ? What sip# do some attain f Wha1»]g'oof can be given of 
tlie minuteness of fomc caterpillars ? Why are some called “sur¬ 
veyors ?” What Is saM of the hauits of the leaf-rollers and others ? 
From what source f isThe si|pplj r of silk procured? Wliat is Sftiki 
of ft* value in ancient JJo*ne ? What of its abundance in China ? 
At wtyifc time tfere file eggs brought to Constnntiuox>lc ? Wilder 
S^iat monarch introduced into Jits dominions? %■ 

Order VH. 1 IfCMTiTEit a.—P« 130.—Is tlie %nouth f^ymed for 
suction or mastication? What ale tlie number and structure of 
the wings? What insect of this orde%was th great repute Jf.t 
Athens? How is the cuckoo-spit produced? On what do the 
Aphides subsist? What is the most remarkable ciremittance in 
their production? To what family do the sral^-infcttos belong? 
Wliat is the*appearance of the female? What is cochineal? 
Where is it procured? How many insects maybe in a pound 
weight? What other insects arc mentioned as belonging to thlti 
order? * • 

’ Order YITL Diptera. —P. 143.—llow many wings^kave the 
insects of this order? What#is tlie mouth adapted for? # IJow 
many species are known as natives of Ireland? How many 
European* species of the family JUuscidcc ? What is the use of tbo 
ilcsh-llies? •WhAt is said of tjieir -power* of ineieasc? What of 
annoyance from the house-flies ? Of sufferings from\nusqoitoes ? 
Of irritation from the gad-flies f Of terror caused by bot-ilies? 
What families are noted for their aerial dances ? What is said of* 
alarm occasioned by these flics ? What phenomenon \jas observed 
in 1842 ? Why do they thus congregate ? m 

Order IX. Apteiia.— r. 148.—Into how many orders is the 
Linmean order A pi era now divided ? Give the scientific name of 
each order audits meaning. # Giye examples of the insects belong¬ 
ing to each, •» 


Class V. Arachnid a. —P. 160. 

What animals arc included in the present class? Wliat arc 
their characteristic peculiarities How many pair of legs have 
they? Wliat is said of the eyes ? What of the senses of hearing 
and smell in the spiders ? How is the poison of the spider con¬ 
veyed ? Where is it lodged in the scorpion ? Wlrnt is said of the 
compound structure of the spider’s thread? What of the two 
kinds of thread comjjosing the net of the garden spider ? To 
wliat use is one of these applied by the astronomer ? Is the spider 
ciucl? What is gossamer? What different inodes of life an; 
observable among spiders? What of their habitations? Wh«t 
of the affection of the female for hei young? 




MOLLUSCA.—P. 155. 

What is the Cleaning of the term ? What is the arrangement 
of the nervous system ? What is remarked of the blood ? Where 
are They found ? What is said of their*form and i colouring ? 
Wltfit of the uses to which they are applied ? Whjit of their sizes ? 
llow is the shell secreted ? Of what is it composed ? How is the 
colouring matter deposited ? Give examples of change of form in 
6liells with their grof/th, or from other circumstances. What was 
done by Aristotle in this department of knowledge?* What by 
Pliny?" What by Linnreus ? What- by Cuvier?* What are tho 
tlf^icading divisions of the Mollusca V Into hew many “classes” 
are each of these groups divided? BjfwhaA characteristics lire 
thesttf classes distinguished ? (^ivc the naAc ut each, and tjgs 
rffeaning of the torju. c 

* r 41 , * 

•Class I. Tuhicata.—P. 163. 

What kind of mollusks arc said to be “tunicated V* What is 
best kno^rn species ?* Describe its appearance and structure. H sis 
any species'*a B transparent covering? Wliat has been observed 
respecting Die circulation in these animals ? Are tfee young free 
or tixod ? Do any of them possess a power of budding ? What- 
Au BotrylH? What is the most striking peculiarity of the Fyro- 
somat* What is stated respecting the Salp&'f 

• Class II. BaAcniofoDA.—P. 165. 

What are they? Where are they found? At what depthsf 
What is Professor Owen’s remark ? f fi 


Class III. LAMELLiBfi.ANCiiiATA.---P. 1G6. 

What is the structure of the gills ? What common mollusks 
belong to lifts class ? Where do the ova remain for some time ? 
What is said of the young ? How is the oyster supplied with food ? 
Are they sensible of changes of light? Where are the young 
deposited ? What of their growth ? State the origin of pearls. 
What^ias been said of the value of Some? WhflPi'is the pearl 
oyster found ? IIow long can't* diver remain under water ? What 
revenue was at oud time*' derivable from the pearl fisheries of 
Ceylon ? How docs the large scallop move ? What is meant by 
tho “ byssus" of 1 tho mussil ? What ugc was made of it at Bide- 
-ford ? To what has that of the Pinna been applied ? Describe 
the use of the foot of the cocklo? What is its structure ? What 
was believed to be the weightof limpets used as food at Larne In 
1887 ? What was the entire weight of “shell-fish’ 11 as carried from 
the beach ? What prices are Carrickfcrgus oysters compared with 
pearl oysters? Give examples of certain species used as food, 
being restricted to certain localities. Mention some of the boring 
mollusks. State instances of damage done by the Teredo. What 
is the best defence against them? What example is given of 
benefits derived through their agency ?' 

I 



Class IV. Ptebopoda. —P. 175. 

How arc the mollusks of this class distinguished?* What species 
is abundant in the Arctic seas 7 Describe its appendages and 
suckers. m 

% 0 

• Class V. Gasteropoda. —P. 176. • 

What is the structural.peculiarity of this class? How is it 
divided into eg iers ? Name the first o£»t^ese, and explain the 
meaning gf the tftm. Name tjie next, and explain it also. The 
same with each of the othejs. What are the habits of the JSTudi- 
branchiala9 To iyhat ord^r docs the limpet belong? How jg»its 
fdbd procured J the peculiarity of the Chiton ? To what 

S rdor does the*fJba-!arc belong ? What is said of one whan cap¬ 
ered - ? What tradition was caiftrent about it ? To what ordeirio 
slugs belong ? Do they possess great sensitiveness ? ^ny repro¬ 
ductive power? What safeguard to some extent is enjoyed by 
the young ? 1 lave any of these animal^a nuffmental shell ? How 
many species of Ihlix are found in Ireland? What is said of 
them as food for birds ? Are any species eaten by othg? animals? 
Have any been eaten by man ? To what ordcj ddfeif the common 
whelk belong ? For what is the dog-whelk remarkable ? What 
was the Tyrian purple ? How was it procured ? 

• 

Class VI. Cephalopoda.— P 184. • 

"What arc the characteristics of the class? in wnat points of 
structure is it superior to the preceding ? Where was the pearlv 
nautilus taken ? What is said of the structure and the number 
of its gills? iWliat were the Ammonites? The Orthoceralitcs* 
What cuttle-fishes have t\fo gills ? What was the Belem nite f 
What were its habits ? What opinions wefe current regarding 
the argonaut ? What is the true account of its power of moving? 
What function is performed by the arms with Ahe membranous 
disc ? What is the Poulpc ? What is the structurt* of its armsj 
Give an example of its powers of attack - and escape. In what 
respect lias it an analogy to the chameleon ? To what use has 
the ink of the cuttle-fish been applied ? How has the internal 
bone been ? Has tltc flesh Jjeen regarded as nutritious or 
otherwise? Where has it beclf sold? How has the common 
Loligo been used at Newfoundland? ■ What proof is there of its 
abundance on that coast ? What does Mr. Bennett say of the 
numbers of another species? Whal exaggerations have been 
current as to the size attained by some of these animals ? What 
was the actual size of a vefy Urge one found by Captain Cook ? 
I n what arc the ova contained ? Aje these ova uniformly in clusters 
or detached ? What remark has Dr. Buckland made respecting 
fossil species? What is Baid of the importance of Bhells in a 
geological point of view ? What observations have been made 
on the microscopic structure of shells? What was discovered 
regarding their distribution as to depth in the ASgcan Sea? 
What as to their geographical distribution ? What is the inferenc e 
to be drawn from these phenomena ? 

9 



« 


\ ’ J3 

PART II.—VERTEBRATE ANIMALS. 


What are some of the most obvious points of difference between 
the Vertebrate? find the Invertebrate Animals? "What arc \he 
anatomical characteristics of this division ? What is bone com¬ 
posed" of? Is it uniform in its structure in different* tribes' of 
annuals? Give examples of this.' Name the clashes into which 
Vertebrate Animals are divided. Which of these are Cold ancl 
which are warm-blooded ? * 

1. Pisces. —P. 213. e * •• 

Give definition of fishes. IIow*is ftic body covered! How is 
I respiration earned on ? Ilow are the'young* produced ? Where 
sue nhhes found ? "At what temperatures can they live ? Wh^t 
is sah^of their forms? What of the GlSbe^fisfy > How is the 
alhje, on the body of fishes emitted ? What is its use ? ITrJw is** 
the'metallic lustre o|thc scales produced? WhoJ covering tliffe- ’ 
rent from that of scales has been observed? Wnat are the cirri 


of fishes? To AvhaWare they analogous? Wliat is said of tlie 
senllb of taste? Of sinclf? Of hearing? How does the air 
Madder assist this sepsc? What arc the otolites? What is said 
of the sense pi* flight ? What of the blind fishes of the Mammoth 
Gave ? Have fished eyelids ? What is the specific gravity of the 
body compared with that of water ? How is it ificteased or 
diminished ? What other uses docs the air-bladder serve ? Is it 
found if all fishes? What arc the external organs of motion? 
ITow does the tail act ? How arc the fins named ? What is said 
of the movements of a Pipe-fish? Docs the Ftying-fish really 
fly? Hbw many cavities are in thclicart of a fish? How docs 
it breathe ? Why does a fish die when kept out of water ? What 


constitutes the food of fishes? How is bcneficoncf sliqwn in the 
> arrangement by which fishes prey oA fishes? Give example of 
the voracity of the Prog-fish. Contrast the teeth of fishes with 
the organs for prehension in the lower animals. What is said 
.of their size, shflpe, and numbers? Of their being renewed? 
IjWhat is the use of teeth in the pharynx? Arc any fish produced 
■fee? Wliat is the general rule? Why are ponds in India 
hwfch have been dried up found after the rainy season to con- 
?\wjfr fishes? By what laws arc fishes limited in their range? 
iWhat nflmbcr of ova do some produce? What statement, made 
fhy Aristotle, has been confirmed 1 ? What is said of the Hassar? 
. What of a Stickleback? What mode of concealment is pos- 
‘ sessed by some flat-fishes ? What mode of escape has the Fly¬ 
ing-fish ? What Weapon of defence is used by the Skate ? What 
If*' the Wecvcr? What by the Spined Dog-fish? What contri- 
i vance regarding those spines is ^described by Mr. Ball? What 
? weapon is used by the commor^ Stickleback ? By the Saw-fish ? 
r By the Sword-fish ? Give example of the force with which this 


*' lias been used. Wliat defence is employed by the Silurus of 
*tlie Nile? The Torpedo? The Electric Eel? What is said 
; of the comparative vitality of fishes ? Give examples of this. 

* How are Carp fed in Holland ? Regarding errors and traditions, 
! state what is said of tlio Mackerel Midge. What of the origin 
^of Eels? Of the ear-bones of the Maigre? Of the Opah? Of 
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tlic John Dory ? Of the Remora ? On what principle is Cuvier’s 
classification of fishes founded ? Into what two great groups are 
theji divided? Name the first Order of osseous flfilhes and give 
examples. Name the second group and the Orders into which it 
is divided- Name the remaining Orders; explain the meaning 
of the name; give an cxamplfc belonging to each. Nam^the 
three Orders of cartilaginous fishes, give an example belonging 
to each, and state the (lifflyyienco in the gills and giU apertures. 


« •(hvKTI LAGIKOU B FlftHES.—<\«239. 

Pctromymdw .— r. 239.—-'Ac family of the Lampreys.—What ifl 
the origin of tlfe^ seuAtific firm? What small fish of rare occur¬ 
rence belongs to •this family? How was it formerly clasSFcl ? 
What is rema«kal)Jp 3A*its skeleton? What in the hal^lts of 
som^xhibited at Soutliampton^ m 

• Squalidee Raiida *.—P. 240. —In the Sharks*and Rays what is 
the structure ortho gills l llow are the ova deposited? By 
what names are the empty egg-eases known? llow arc the 
>omig nourished? Among the Shark!, which arc laiger, flic 
males or the fenuBcs? Give some of ttycir English names. 
What is the skin used for ? What is said of thCaSutfll Spotted 
Dog-fish? Of the White or the Blue Shark? S5ize of the Bask¬ 
ing Shark ? *What is said of the Blue Shark ^ As examples of 
providential care, state the arrangement for aeration of t^e 
blood in the young. • Also that regarding the teeth of the Sharks. 

Siurionidcc .—L\ 243.—Fmnily of the Sturgeons.—What is re¬ 
markable with regard to the surface of the body ? What in tlic 
appearance of the tail, as ccftitrasfced with that of the Perch? 
Did this firm occur in former ages? Why a royal fish? What 
dimensions^ A^hat is made from it ? 

Osseous Fishes wrrti Flexible Ray^—F. 144. 

Order Plectognatitt.—T he Globe-fish and Trunk-fish already 
mentioned belong to it. 

Order LoraoBRANcnir.— IT ow arc the gills arrange! £ Whatfishes 
belong to it ? Da* any fish a marsupial pouph ? What is its use ?* 

Order Malacopterygii Apodes.—F amily Avguillidce^ that of 
thp Eels. Meaning of the term Apodes? What are Sand Eels? 
What size dqes the Conger ^el attain ? What error is yet current 
respecting itr •How many British«#pecic8 of fresh-water Eels? 
What is said of the fishery at Toorac ? # What of the young Eels 
ascending the river Bann ? I)o Eels ever voluntarily leave the 
water? Win 

Order Mal 

What is said of the ventral, fins of the Lump. . _ 

power of adhesion ? What is said of the value of Turbot brought 
to the London market ? What fishes belong to the family Gadidce ? 

Order Mal Abdominalks.—F amily Clupeidat , that of the Her¬ 
ring.—What of the White-bait? Importance of the Pilchard 
fishery? Of the Herring fishery? What docs Pennant say of 
I he apjuoach of the Herring ? What is the true explanation of 
the phenomenon? Family Salmonidcs. —P. 262.—What is said 
nf the Pollan? Gillaroo Trout, for what remarkable? Size of 
the Great Lake Trout? DifTereupe of colour, how caused? Mi- 




gralion ? Falls of Kilmorac, salmon how taken at ? Quantities 
taken near Coleraine ? How packed ? When do the young go 
to the sea? What is the l*arr? Do they return td their nd&vc 
river ? Usocidce. —P. 255.—The family of the Pike.—Instances of 
its rapacity? Its former value? Its longevity? ^Vcighl of 
some* native specimens? Cyprtkidct .—P. 266.—Family of the 
Carp.—What of the Gold-fishes? The Carp as c mentioned in 
1496? The Dream as mentioned hf Chaucer? What use is 
made of the scales oft&s family of fishes ? ^ • * 

Osseous Fishes with Spiny Hays.— P 257. « 


Order AcANTiiorTERYau.—Characteristic? of the Order ? Fa¬ 
mily Labndco -—1*. 257.—That of thtf Wrasse?—Colours of tJbc 
fish? * Local names. Mugilidce. —P. 267.—'Tftatpf the Mullet.— 
What is said of the distribution ep our coasts of the thick-Jfpped 
Grey Mullet? Quantity taken ? ^Vcighfc of a tpnglc fish? Na¬ 
ture of its food ? Habit of spitngin^ over the net ? What was 
the weight of a Red Band-fish sent by post? What was its 
length? What is said of a Riband-fish found on the coast of 
Antrim in 1830 ? Smmberida :.—P. 250.—That of the Mackerel.— 
P. 260.—I’fcte •Pilot-fish, why so called ? Size of tlie Tunny ? 
Temperature of its blood ? What is said of the Mackerel fishery 
in 1821 ? Sparidm —1\ 260.—The family of the Gilt-head. For 
what are the Sea Breams remarkable ? For what the Stickle¬ 
back mid Gurnard? What fish is called the Piper? What is 
said of aJMerliterrauean fish? Pcrcidce .— 261. —Tlic family of 
the Pqrcli.—What prices were giv^n by the Romans for some of 
the true Mullets? What is told of the habits of the Perch? 
What opinions have prevailed as to the place of the Lcpidosiren? 
Where is it found? What are its habits? Wlrit arrangement 
has been proposed Ijy Agassiz for fosAl fishes ? What conclusion is 
arrived at by a comparison of fossil fishes with those now living ? 

Class II. Reptjlia.— P. 265. 


What arc 4hc characteristics of the Class ? Where are reptiles 
most numerous? What is the number of living species? How 
were they divided by Cuvier? How many species belong to 
each Order ? How many are inhabitants of Italy ? Of France ? 
Of BrifhLn ? Of Ireland ? Why is the blood cold! r. 

Order I. Amphibia. —P. 263.—How is the Order divided? 
j^What strange anirr^ls belong to the first group ? Describe the 
metamorphoses of the Frog. On what does it feed? How is 
jftho food captui%d ? WhOt are Tree-fyogs ? How is respiration 
Effected? Is the Frog considered as formerly indigenous in Ire¬ 
land or as introduced ? Is any species of Toad found in Ireland ? 
What does popular tradition in Ireland say of the "Mankccpcr” ? 
Wliat in England of the Toatl ? What evidence is there of the 

« existence in former times of gigantic Batrachian reptiles? 

. h Order II. Ophidia.— P. 274.—How many joints arc in tho 
spinal column of the Rattlesnake? In that of the Viper? In 
what climates arc they most numerous? What is said of them 
iference to islands in the Pacific Ocean ? What as regards 
lea? What arc their habits? What are the comparative 
irt of the poisonous and\Jic harmless tribes? IIow does 



the Boa-constrictor lull its prey ? Describe the structure of the 
jaw. Same of the poison-fangs. What is said of the poison f 
Of#tho Ratflcsnako ? Of the Naja or Asp ? the Cobra-di- 
capcllo? Of the Python? What evidence of the former exist¬ 
ence of lqpge serpents in England ? What species now represent 
there the poisonous and the harmless tribes? What of th%bite 
of the Common Viper? 'How do the English snakes pass the 
winter ? How many wcr*in one instance found together ? How 
is tli e skin cha>"cd ? IIow arc the youiqg produced ? What aro 
the movqpicnts m the CouftnojL Snake ? What use was formerly 
made of the flash of aerpenjf ? Why is the Blind-worm so called ? 
What iB the cauBg of the appellation fragilis f What pccnlianaate- 
rftst attaches to thin cr^uro ? At what altitude are makes found ? 

Q^deii III. JSfcuiifA.— P. 281. — What are the characteristics of 
• the Order? IIow many spct*i£s are known? Arc any use^Pas 
food ? State th® habits of soifee gouth American speciss. Where 
are Iguanas found? Wluft is rcmaikable in their appearance? 
What is their food ? What is pecuMar in the structure #nd 
habits of the Geek®s ? State some of the peculiarities of the Cha¬ 
meleon. Explain its changes ot colour. How are ilui Lacertidcv 
distinguished? What English species belong £o*flus family? 
IIow are tkc young of these two species produced? Give an 
instance of the tail separating easily from tli£ body. Where aro 
the Caymans fotuifj ? Where the true Crocodiles ? Where ftie 
Gavials? In what respect arc these reptiles beneficial tft man ? 
What was formerly supposed respecting the tongue^bf the Cro¬ 
codile? State other erroncfcnis ideas regarding these reptiles. 
What does Swainson say of the courage of tlie Crocodile ? What 
provision exists for keqjing up the supply of teeth? State how 
many teeth* cxfct at one tin^c. Wliat was the Icthyosaurus ? Its 
size? Its food? IIow many gpccies? What was tnc structure 
of the Plesiosaurus? What were its habits ? What was its mog 
remarkable characteristic? What was the Pterodactyh? How 
many species are known? What were the sfzegrf What the 
peculiarities of structure ? What the foodf The habits ? 

Order IV. Testudinata.—P. 289.—What are tho characteris¬ 
tics of the Order? Where are the vertebra? How many species 
are ltnown£ How many#of these are Land Tortoises^ How 
many fresh-water ? How many-afcirine ? Where are Tortoises 
found? Are any included in the British fauna? What use is 
made of the Green Turtle? What article is supplied by theu 
Hawk’s-bill Turtle? Wtyat is said its struqfriro and habits? 
Where are the eggs deposited ? What are the habits of tha 
River Tortoises ? What of 4:he%Marsh Tortoises? What is the 
food of the Land Tortoises? What are they remarkable for? 
What is said of the size of thdfce in the Galapagos Islands? 
What of their habits? What does Pliny say of the size of some 
in tho Indian Sea? What are the ascertained dimensions of a 
fossil species from India? Did Tortoises formerly live in our 
own seas ? What does Professor Forbes say of Tortoises in Lycia ? 

Class IH. Aves. —P. 297. 

What arc the characteristic^)! the present Class? V'hat is 
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paW of the power of flight ? What is said of the vertehrce of the 
neck ? What of those of the back ? What of the breast-bone ? 
What of the 0t Uierry-thought ?” By what mode is lightutess 
in the bones combined with strength? What is said of tlie 
temperature of their bodies ? What is remarkable in their respi¬ 
ration ? What variety do the fcJffchers cxliibit ? Itow do they 
conduce to warmth ? How arc those of the wing framed ? Give 
examples of long-sustained powers of flight. 'What tradition 
was current respecting!.Birds of Paradise? AVliahis said of the 
haunts of tlie Gannct? What ofjta number? 1 Ot its^ mode of 
capturing its food ? To what depths, can they descend in the 
wate*’? What structural peculiarities ^givc to it the powers it 
enjoys ? What is meant by moulting ? Explain the changes fti 
the appearance of the plumage. Of what do Ca tKc food con^st? 
Mention some of Lhe various uscs'iiud forms of the beak. W here 
is food stf-^d until required? HJenCion some of ihe peculiarities 
of the stomach. What is said of the stomach of the Ostrich? 
Of Qic structure of the ey?s of birds? How many eyelids have 
they? Give proofs of their possessing the sei.se of smell. Give 
example ofjhe obtutfmess of this sense in tlie Condor? What 
controversy fthrf prevailed as to their senses of sight and smell ? 
What are the habits of the Adjutant? Enumerate romc of the 
labourers by whom the removal of decaying animal matter is 
effected. Explain the meaning of tlie term “migration” as 
applied r lo birds. Give examples of the migratory instinct over¬ 
coming another powerful one. In what different ways do birds 
evince their parental affection ? Giv:. examples of different kinds 
of nests. Describe the organs of voice. What bird is remarkable 
for its powers of imitation ? How arc birds distributed over dif¬ 
ferent. regions^? Does Europe possess much variety-r.f species? 
What are the comp*, relive numbers of species belonging to the 
different Orders ? How many spoAcs in all, according £o Strick¬ 
land, arc at present known ? Into how many genera are these 
divided ? IIaye genera a real existence in nature ? Have species 
a real existence ? Whfit system of classification is avowedly the 
' best? What is the only sure foundation ? In what way arc the 
external parts said to be ail index to the internal? What union 
of knowledge is involved in the idea o** a perfect system of classi¬ 
fication ? Into how many Orttor^ are Birds dividca ? What rea¬ 
sons are given for c?mmenqjng in this book with birds of prey, 
rather than with swimming birds ? 

Order L Raptures.—P. <°2V.—How ejistinguised ? What are 
the structure and position of the toes f Into what families are 
they divided ? « • 

Family L — VuUuridoe .—P. 327.—How distinguished from the 
t other families? Are any permanently resident in these coun¬ 
tries? What species have been recorded as taken? Wliat are 
• their habits? By what peculiarities is the Condor distinguished ? 
, f Wliat erroneous ideas were current respecting it? What arc its 
; true dimensions ? To what elevation does it ascend ? Describe 
the appearance of the Lammergeyer. Where is it found ? What 
is told of its audacity ? 

$ Family II. — Falconidw. —F. 3§£).— How distinguished? To 





17 . 

what source of error arc we liable ? What species of Eagle are 
permauen t]y«rcsidenfc here? To what country dogs the Spotted 
Eagle belong? Golden Eagle—its aspect? Power of vision? 
Capture of food? Its boldness? Popular error? Habits? Hi- 
tuation ot eyrie ? How destroyed ? The true Falcons, hoi* dis¬ 
tinguished ? Vaunts of the Peregrine ? This species, how used ? 
Terms applied to it in falconry ? llow carried ? How bedecked ? 
Meaning of “lure,” “qimrfy,” &o. ? Former value ? Rapidity of 
High! ? Bokhftftrf Rapacjfy of a fema# !• Hawks, how distin¬ 
guished ffbm true Falcons? flow-many British species? Size 
of Gos-hawk ? "ColoiA ? Clnractcr of Rparrow-liawk ? The Kite, 
h %\v distinguished w 1)en on wi ng ? Is it rare i n Ireland ? UABtiy- 
buzzard, where mittyo W? Hen-harrier, its prey ? Its strength ? 

Fttmily III. — Striffuhr-. —P. MO .—Flight of Owls? Time^of 
•appearance ? ? Siqjenaifcious fear of them ? Dimensions ? 

Snowy Owls, where native % what species most oomnuJli in these 
countries? Their haunts? Food? Habits*of a pair of White 
Owls? Eagle OwJ^wbore native? G(Vc» instance of its attJLlj- 
meut to its young ? Habits of a South American species ? 

Order II. Insessorl 1 .*.—I\ 342 —Meaning of thewUqm ? What 
this Order docs not include? How many native species? ITow 
<h> birds porch? Into bow many tribes are t^y divided? Give 
the names and an example of each. # 

Tribe I —Delntiiigstbes.—W hat other birds do the Butcher¬ 
birds resemble in habit and form of bill ? What isjheir food? 
How is it treated by them ? Where is the Water Ouzel found? 
What question has arisen as to its habits? What is said*of the 
song of the Missel Thrush ? And of that of the Song Thrush and 
blackbird WJi.tt birds belong to the fannly Sylw'idtv? What 
is the food oT the Robin RedHicast ? Its habits ? Give examples 
of its building its nest in strange places. FoP what is the Night¬ 
ingale distinguished? Is it resident in England at all seasons# 
Is it found in Scotland or in Ireland? Are its jsotes indicative 
of sorrow? Why are Humming-birds so called? What is said 
of tlieir size ? Of their food ? • 

Tribe II .— Conirostres. —P. 349 . —Sky-lark, what peculiarity is 
there in the foot? On wliat does it feed? When is it fattest? 
For what olPjoat docs it difct itself? What is said of itS song? 
What other birds belong to thc«(fmo family? For wliat power 
is tlie Starling remarkable? What 4s said of its migrations? 
On what do Stailings feed ? How are their evolutions described ? 
Wliat fables were cun enfr respecting •Birds of Paradise ? Wliat 
species belonging to the Corrida can imitate the human voice fc 
What aic the haunts and liabits^f the Raven ? Where have the 
Hooded Crows been observed? Wliat docs Washington Irving 
say of a Rookery ? What is said by MacGillivray ? Wliat by 
Knapp ? Do Rooks do more good or more harm to the farmer ? 
On wliat do they feed? What is Jesse/s evidence on the ques¬ 
tion? What recorded instances cere there of tlieir destruc tion in 
great numbers ? What other species belong to this family ? Wliat 
is told of tlie Daws at Cambridge ? Why are tlie Horn-bills so 
called ? In wliat countries are they found ? Wliat is their food ? 

Tribe III. —Scansores.—P. 3G#T— By what peculiarity of struc- 
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txire are those birds distinguished? What is the food of the 
Woodpecker t 'How is it procured ? For what is ♦the Wrc^ re¬ 
markable ? Fen- what habit, as regards itB eggs, is the Cuckoo 
distinguished ? Is the same habit observed in the American 
speefes? Mention some of the <pocts who have referred to the 
chetrful note of the Cuckoo. t 

Tribe IV. —Fissuiostres.— To what countries do the Bee-eaters 
belong? Which British bird possesses the most brilliant plu¬ 
mage? What are ife habits? Wh^J fables unreTcurrent about 
the Halcyon? What bird, traduced by popular ref/ort, is in¬ 
cluded in this tribe ? What docs Sir Humphrey Davy say of the 
SwTkflow ? About what date docs thB $wallo f v arrive in th£se 
counties ? Where docs it build ? What is fls £)ud ? llow^is it 
distinguished from other specks? llow is the House-.Martin 
distinguished ? By what poet is tpe situation of its nest referred 
to? Wh<*re else have those neats becfi observed? Do the House 
martins return to the nests they formerly occupied? Wliat was 
dbfto by a pair when they found a swallow ^possession ? What 
explanation is suggested by Mr. Thompson ? Is the Sand-martin 
smaller of finger than the House-martin ? How soon does it 
arrive ? Why is U called Sand-martin ? How is tjie Swift dis¬ 
tinguished from i\ny oilier species? Where are its nests found? 
Iij what month does it arrive ? In -what does it depart? 

Ord£R HI. Ha sours.—W hat is the meaning of the term? 
What donatio bird cxliibits the habit? ‘Wliat other birds 
belong to the Order? Family Cohi/nbida?. —F. 3G3.—What other 
names are given to the Wood-pigeon ? What of the injury these 
birds are said to do to farm-crops ? Where does the Bock-dove 
build? Of wliat Doves is this the origin? Ho*/ the Carrier- 
pigeon trained ? How many miles *iias it been known to fly in 
an hour ? At what*soason does tVe Turtle-dove visit these coun¬ 
tries ? Of what country is the Passenger-pigeon a native ? How 
many, according to Audubon's estimate, may be in a single 
flock ? How*many bushels ot grain would such a flock consume 
daily? Family PhaSianidcc .—What country did the Common 
Pheasant come from ? To what country is the Bed Crouse re¬ 
stricted^? What are its haunts? Where is the Black Grouse 
fbuud? % Where the Ptarmigan? What is the Cleaning of its 
generic name Lagopus? What? is the colour of the plumage in 
summer? What is it in*winter? What well-known species, 
not yet mentioned, belongs to this family ? What interest at¬ 
taches to the Quffiil ? Where is it found ? What are its habits ? 
tVhat bird of large size, once living in these countries, is no 
longer found here? What countries does it yet inhabit? Fa¬ 
mily Struthionidce .—Arc Bustards plentiful ? What is said of the 
Great Bustard ? What of the Little ? 

Order IV. Grallatores.—P. 3G7.—Meaning of the term? Do 
the Ostrich and the Plover exhibit the peculiar characteristics of 
the Order ? What was Cuvier's arrangement ? What is remark¬ 
able in the structure of the Apteryx? Wliat are its habits? 
Family G/taradriadcp .—Origin of the name Plover ? Where is the 
Golden Plover found ? How does it appear to have a double 
moult? For what device are senhe of these birds remarkable? 
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What is the origin of the name Lapwing ? What name has been 
suggested by its note ? Is the Common Crane a native of these 
coimtries ? What does Gould say of this bird ? •wliat situations 
are # frequented by the Common He^pn ? What is remarkable 
about its ^appearance when at-iest ? What when on the Wing ? 
Where docs it Jjuild ? Is the Common Bittern a common 
What is said of its 11 booming V 1 What was it considered the 
emblem off For what 4s the Stork remarkable f In what 
country was ii Reformer times regarded^viih reverence ? What 
other species belonging to this family has been looked on as 
sacred f Family Simlopaci^ce. —P. 371.—What birds belong to 
tins family ? What, is tha range of the Woodoock ? WhcMtlocs 
it fly? On vihafc doea^t feed? Do any breed in these king-, 
donw? Family Kallidae. —P. 372.—What is the best Known 
•specie's of Hail ? What other turds belong to,this family ? Wliat 
difference is observable in Uie foo^of the Water-hen anebthe Coot ? 

Order V. Natatores.— What are the genial characteristics of 
the Order ? In what respect is the Fkfluingo allied to Ordcr^LV. 
and also to Order*V. ? What is the meaning of its scientific 
appellation? Family Anatidx. —1\ 371.—$bat l^iyis# belong to 
this family? What figure docs a flock of Wild Gucso assume 
when flying^ What are the best knowti species? Wliat is said 
of their watchfulness? At what season are tlfe Brent Goose and 
the Bcrniclc procured ? Wliat name is given to the Brent Goose 
in Belfast Bay ? What is said of the Whistling and of tUb Mute 
8wan? Where are Black Swans found? What afliclo is pro¬ 
cured from the Eider Ducktt Where arc its haunts ? 41ow is 
the down collected? Family Cohjmbidce .—Wliat birds belong to 
it? Wliat are Jibe habits of the Great Northern Diver? How 
has it occiffeionally been captured? Family JJcidw .—What 
names lu^vc been given to t^c Puffin? Wliat is said of the 
wings of the Penguin ? Give examples of the courage of them) 
birds. Family I'clccanidw .—How many native species belong to 
this family? What is said of the Common Cormorant? How 
arc Cormorants used by the Chinese? Family Laiidcz .—What 
birds belong to this family ? What other name has been given 
to tho Terns? How do they take their prey ? What is meant 
by a “pla^^j gulls?” Wliat is their food? How ate gulls 
sometimes captured? What fed!1 do they seek in spring? 
What are they said to destroy at Horn Head? What is said 
of the Black-headed Gull in Norfolk? What at Lough Neagh? 
What is said of the Common Gull of Belfast B*y ? What name 
has been given to the Stormy Petrel? What are its habits^ 
What use is made of Petrels inHhc Hebrides and at St. Kilda ? 
Has the Fulmar been found on the Irish coast ? Has the Stormy 
Petrel ? What situation did it occupy at Tory Island ? How 
were Petrels affected by the storm of 1839 ? What does Darwin 
say of another species? Contrast the multitudes of different 
species of birds. What is remarked of their abundance or scar¬ 
city in a fossil state ? Of what island was the Dodo a native ? 
What was its probable weight ? To what tribe did it belong ? 
Are any foot-prints existing of large birds now extinct? What 
was Professor Owen's opinion charge bones from New Zealand? 
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To what genus were they all referred ? What hj'pothceis has 
been suggested fiy these remains ? u ^ 

Class IV* Mammalia. —P. 385. t 

What is the derivation of thv term? How many compart- 
mcifts aTo in the hcaTt ? What is said of the circ»Jaiion as com¬ 
pared with that of birds? How is respiration effected? How 
are the lungs situate^! What is their structure) ? What is the 
characteristic covering of the Mammalia? Whdt different as¬ 
pects does it assume ? What is tfre usual number of fefet ? What 
ter^ is from this t circumstance often used^as synonymous with 
Mammalia ? State some of the changed observable in the former 
number of the extremities. Is the number %$>f j/jfcnts or vertebra 
in/he spinal column uniform ova y at f What is the number in 
the neck pf the Elephant ? Wliutthi that of thq Giraffe ? What 
peculiarity is observable in th<f bead* of the Tapir ? In that of 
the Elephant? Of^the ^thinocevos? Of the Giraffe? Of the 
Skfh ? What name is hence given to animal^ of llic Deer tribe ? 
What wastbc weight of tlic antlers in the “Irish Elk”? In 
what spaced timg did they grow ? What difference of structure 
is observable in the horns of the Goat and the 0^, compared 
with those of the lAeer ? What name has from this circumstance 
bsjn given to these animals? Are the tusks of tlic Elephant 
regarded as part of the dental system? What teeth do they ru- 
pi csent ? What size and weight do they attain ? What evidence 
is there of the former abundance of ( Elepliants in Siberia? What 
is whale-bone ? What is its situation, and its use to the living 
animal? How many teeth has man? How are they called? 
How are they placed ? Are they absent in any hnecjps of Mam¬ 
malia ? Mention examples of difference in the number. What 
lias been observed with regard tn*thc adaptation of Um teeth to 
flie food ? What inference is thus suggested? Is there any in¬ 
stance in natuiv of mu incongnious union of parts? Can the 
comparative*'anatomist venture to deduce tlic size, structure, 
and habits of an extfnct animal from a portion of its skeleton ? 
Who led the way in this field of discovery ? What organs did 
he regard as furnishing the surest basis for classification ? Into 
how many Orders are the inferior animals now divided ? How 
is man classed ? Name the cleVen Orders, and give an example 
of each ? What is-'tlie cstifhated number of species ? How mixny 
are British? Hgw many are Irish? What causes appear to in¬ 
fluence the geographical distribution ‘bf animals? What does 
of the Mammalia of North America ? 

MABsuriATA.—1\ 397.—Wfiat is the derivation of the 
CSSpi? In what particular prior to birth do tlic young of this 
group differ from other Mammalia? What animals are included 
in the Order? Over what parts of the world arc tlicir remains 
distributed ? What is their food ? Wliat was the size of a young 
Kangaroo measured by Professor Owen ? What use is tlic pouch 
of the mother? Wliat diversity is shown in size? What name 
is given to one section of the Marsupial animals? What does 
.the Echidna resemble? What ^rc tlic peculiarities of the Orni- 
fiioryncus? What are Us habits^ 1 What arc the habits of the 



Kangaroos? Wliat occurred in the Surrey Zoological Gardens? 
Where are t^e Opossums found ? What is their size,? Their food ? 
WUht is the structure of the feet? Have they pouches like the 
ILyigaroos ? If not, how arc the young carried without falling ? 

Order ^ponENTiA.—1\ 402.—JfVhat common animals m!ly be 
taken as repregenting this Order? What definition of llodbuts 
is given Ly Jcnyns ? Wliat number of species is known 1 What 
proportion docs this bear •to the entire number of Mammalia? 
How many sp#flojj belong the family^>f®the Squirrels? How 
many to that of the Hats and Mice ? How many to that of the 
Porcupine? To what continent does that animal essentially 
belong? Are anjr spei4c» of this Order peculiar to PolyiftMa? 
ifow many species of Itodentia? How many JLrisli ?« 

Wli«t # English ^;ims containini^three species is unrepresented in 
•Ireland? What is remarkahte in the mol&r teeth? Describe 
the growth of flic incisor? wl^n an opposing inrirtbr is lost, 
what happens? What is the meaning qf hybernale? Wliat 
species do so? Which of them collec# a Btoro of food? "Wliat 
apparent usefulness?is connected with this girder? What is said 
of the habits of the Common Squirrel of England^ , it known 
in Ireland? What is said of the fur of the Scotch and of the 
English Hafe compared with that of ffho Irish? is the Irish 
Hare identical with another formerly believed to form a difAirqjit 
species? Where U the Beaver found? Was any species of 
Beaver ever indigenous to the British island**? ^ 

Order Edentata.—1\ 408.—Are any oi' these animals without 
teeth ? What is the true cliafaeteristic of the Order ? Inft> what 
groups is it divided ? To what quarter of the world do the Ar¬ 
madillo* belong? How are they distributed? What is their 
food ? Wlftrt is said of lliciiasize ? How many specie's of Sloths ? 
What is Uitir food? How lu^e they been*spoken of? What 
does Watc i rton say of their mode of progression ? What muni 
have been the dimensions of the MryaLht?rium$ m What is Pro¬ 
fessor Owen's opinion as to the food of that animat, and of the 
Mylodon ? How, according to Owen, was ihc food procured ? 

Order Buminantja.— 1\ 414.—How in this Order distinguished ? 
What is the food ? What peculiarity of foot is observable ? What- 
is said of dofcwve woapoiA growing from the forehead?* What 
animals arc included in the Ordarr Into how many genera are 
th«\v divided? Into how many species? In what part of the 
w oriel are they most numerous ? What services do they render 
to Man ? Name any countries in #liic;h the^f are not found. 
What is said of tlic molar teeth ? Into how many groups ar<* 
they divided by Mr. Waterhouse# 

Group I. (Camdus.) How is the Camel distributed? Is there 
any place in Europe where the Ailibian Camel is now used ? 

il. (Auchcnia.) What is the geographical distribution of tlic 
Llamas ? 

III. (Moschus.) Why are the Musk-deer so called? How are 
they distinguished ? What is their habitat ? 

IV. (Cervus.) What are the characteristics of the Deer ? Wliat is 
the largest species now living ? What was its size compared with 
tlu>“ Irish Elk ?” Why is that ^Sme objectionable ? With what 



fossil remains is its skeleton found? What are the three species 
of Deer now living in these countries, and in what situations 9 
Y. (Camelopardalis.) How many species of Giraffe? To wnat 
qimrigr of the globe do they belong? What is the food, end 
how procured ? \ 1 

Vt (A jit Hope.) Where is the Chamois founds Where the 
Gazelle? How many species of Antelope belong to each of the 
four quarters of the yrorld 9 What proportion the Deer and 
the Antelopes together near to the otjper HmninanVs? 

VII. (Capra.) In what, localities are the Goats found*? Where 
is tlin,greatest nmpbor of species ? t 
Vni. (Oms.) What is the original locrfiify of tlv, Sheep ? Wince 
'are thofir now found in a wild state? At Vfdiaftclqp&iion docs the 
Chamois habitually live? At wfaftt the Cashmere Goat 9 , The 
Goat of Thibet 9 The Pamir Shccp or Pass ? 

IX. (JJos) What domestic animals represent this group ? What 
foreign species are tfec inept celebrated ? How many species did 
the'Jloimms describe as inhabiting the continent of Europe? 
Are animals belonging to one of these species yet living? If ,o, 
where? "W^lwSHs Ciehar’s description of the other? Where ha« r e 
the remains of both species boon found 9 r 

Order Vaoiiyi/tct^iata.— V. 421.—Meaning of the term ? Wh .fc 
ara.their habits as regards food? Into how many genera is the 
Older Rivaled? Into how many species? To what zones do 
they principally belong? Name one great division of the earth's 
surface where they arc not found. Are the Indian and African 
elephants alike or different? To what continent does the Hip¬ 
popotamus belong? IIow many species of Khinoccros? Wb. 
European species is the representative of the fcjjjviim? Whe*' 
are the Wart «Hogs found? Where •'the Peccaries 9 "where the 
Tapirs? Where thA Horse? "What is said of fossil u %mains of 
these animals? Where are Wild Asses found? Where the 
Zebras ? Of what docs the food of the Elephant, consist ? What 
three substanbes enter into the composition of the teeth? De¬ 
scribe the arrangement by which a succession of teeth is secured. 
What are the remarks of Professor Owen on this subject ? Wliat 
specific characteristics are represented by the teeth? What or¬ 
ganic remains are found in ljjirope albng with th*- teeth of the 
Mammoth ? What hypothesis ^as started to explain the occur 
rence of elephants’.teeth id Europe ? Why was this unsatisfac¬ 
tory? What conclusion was then arrived at? What extinct 
animals of the pA?scnt Order lived at former periods in Britain? 
What remark is made by Owen ? 

Order Cetacea.— P. 427.—What hre the external character¬ 
istics of the Cetacea ? Into wjiat groups were they divided by 
ifCuvicr? How are the carnivorous Cetacea arranged? (Delpli- 
&>***-p. 427.—Is the Dolphin ever met with on the British 
to? Wliat associations are connected with its name ? What 
jjfloes Professor Bell say of its habits ? What is said of those of 
the Common Porpoise? What is its length? What other 
species belong to this group? (Physeteridm.) —P. 428.—What 
substance is procured from the. Cachalot? In what 6tate is 
it found in the living animal? Ik what situation is it placed ? 
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Aquatic, belonging 1 to or inhabiting the wate#. * Lat. aqua, 
water. 

a class of articulated animals, including Spiders, 
Scorpions, and Mites. Or. irachne, a spider, eidos, form. 
Arboreal, belonging to of connected with trees. I/at. arbor, 
a tree. • 

Arborescent, «g*gwing like a tree. Lfet* arboreseem, same 
meaning. • • 

Articcla'ta, one of4he gijpat groups into which the animal 
kingdom is divided. \lt includes all those orders whichpare 
aistmguish<ad by«thoif jointed or articidated structure, such 
mm Worms, Insects, and Spiders. Lat. artifeulus, 

• a joint. • * 

A soi iuoi'iu, an flfdcr of Zoopflytgs, so named from their resem¬ 
blance in some points orstructure to th e^aacitlia,’* a genus 
of molluscous animals with a liorn^covering or tunic. * 
Assim ilated, converted iuto the same nature as another thing. 

I .at. assimifare , to become like. ' m m + 

VsTEiioi'm, an order of Zoophytes. The pci ypes/when ex- 
}uuidcd, eihibit a star-like figure. ^Or. aster, a star, and 
eidoa, form. ^ # ® 

Vtkoimiy, wasting from starvation. 

\t iiiri,v,s, two of the muscular cavities of the heart of man 
*md other mammalia. Their form bears some ^semblance 
t» .m ear; hence the name?, from the Latin our is, an tfar. 
,\ln. birds; they constitute one of the classes of the verte¬ 
bra t** animals. 

l, .\U!MN, tlu* substance commonly known as 4 Whalebone/’ 
hat. bnWna, a whale. • • 

»\ s NACLTi, a common name for one tribe of the articulated 
animals tinned cirripeda, which are £oui&d adhering to 
floating timber and the bottoms of ships. "She common^ 
name is derived from the Saxon, hear w, a child, and aac, m 
an oak, “ child of the oak," thus expressing the belief as to 
their origin. 

“ Basin” of* Baris, “Basift” of London. “Deposits lying in 
si hollow or trough, formed <*f older rocks, and sometimes 
used in geology almost synonymously with 4 formations/ 
to express the deposits tying in a certain cavity or de¬ 
pression in older rocks.”—L yell? * 

H vtisacuia, an order of reptiles, including the Toad and Froga 
fir. batrdchos, a frog. * • 

Biliary Duct, in anatomy, a cqpal or vessel through which 
. the bile flows. 

Bj'mana, the order of mammalia, of which man is the sole 
representative. Lat. bis, twice, and manus, the hand, mean¬ 
ing two-handed . 

Bivalve Shells are those, like the Oyster and Cockle, which 
are formed of two parts. Lat. bis, twice, valvee, doors. 
Bllactiio'i'Oda, “arm-footed/* * class of bivalve molluscous 
animals, with long ciliated^rms. Qr. brachion , an arm, 
and pous, a foot. 
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BRACHYir'RA^a group o£ crustacGous animals, distinguished, 
like the Crab, by the shortness of the tail. Or. brqchys, 
short, and oura, a tail. ^ , / 

BpAN'cniiE, the gills or respirUtory organs of f fishes and other 
aquatic animals. 

Branchial, of or belonging to thergills. 

Branchial Sac, L thambor in the tuniqpfUd mollusks; so 
termed because the blood ii. there exposed to the action of 
the air contained in the sea-wqter, v^iich circulates over the 
^interior surface of the cavity. Lai. bragwhta , a gill. ^ 

Bronchial Tubes, the small branches o£-,thp ■windpipe. Gr. 
ffrogcho* (pronounced brtSnchos), the windpipe. 

Byssus, the silken fibres or ‘*%ard” seen in the Mu3scl and 
other bivalve shells. Gr* byssox, fine flax. 

Caditcibran'chi^te, a term applied to that group of reptiles 
n in which (like the fcrog) the gills are not permanent. Lat. 
cadncus , perishable, branchice> tbe gills. 

Calcare^vs,, composed, in a greater or less degree, of lime. 

Callow, unfledged; p. term applied to the young birds while 
without feathers. * Lat. calvus, bare or bald. * 

Caloric, heat. Lat. calor. 

Canute Teeth, the two sharp-edged teeth which are largely 
developed in the dog and other carnivorous animals. Lat. 
ctmt8 % a dog. # 

CarApace, the vaulted shield or shell that protects the upper sur¬ 
face of the body of the Tortoises, or chelonian reptiles. This 
term is also applied to the upper covering Jjic Crustacea. 

Carbonate^)f Lime, the chemical union of carbonic acid and 


lime, as exhibited in limestone or chalk. «i 

•Carbonated, combined with carbon. 

A Carmine, a colouring substance of a brilliant red. 

* Carni'vor'a—Carnivorous, terms applied to those animals 
which, like the Tiger, have teeth peculiarly adapted for the 
mastication of flesh. Lat. caro 9 carnis 9 flesh, voro , 1 devour. 

Cartilaginous, consisting of cartilage or gristle; appliod to 
fishes that have the skeleton of 'cartilage, utfbf bone. 

Caudal, belonging to the toiif. Lat. cauda , a tail. 

Cellular, composed oi 1 very minute cells. Lat. cellula , a 
little cell. ( 

Cement, a substance efnployed in r uniting bodies together. 

- Lat. coementum. 

Cephalopoda, an order of ^molluscous animals which have 
their organs of locomotion arranged round the head, as in 
Cuttle-fish. Gr. kephale , a head, and pous, a foot. 

m^iCAL, belonging to the neck. Lat. cervix , the nock. 

■KfeGgA, one of the orders of the mammalia; it includes the 
^^IVhales, Dolphins, and allied animals. Gr. ketos, a whale. t 

Cheiroptera, the name of the order of mammalia comprising 
tine various species of Bats. The term is suggested by the 
# peculiar structure of the ydugs, which consist of a membrane 
extended over hones corresponding to those of the fingers. 
Gr. cheir 9 a hand, pteron , a wing. 
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CnrFifrcAL, anything relating to Chemistry—that science which ' 
determines the constituents of bodies, *yad the laws which 
regulatevtheir combinations./ # 

CnRY'sALiSj'th:- second or pupa state of an insect- Some 
species exhibit at this time brilliant metallic tints; hence 
tlie origin of the term, from Gr. chrtfto^ gold. Chrysalids 
is used as ail English noatn in the plural number, to denote 
more thitn one chrysalis. 

Cilia, minute hair-liJ&\ orpins, which in the infusoria #nd 
polyps become &nport'aift organs for locomotion, and for the 
capture of fb<$l fly means of the currents caused hy their 
violation. Lot. cilia , eye-ksihes. • 

CfLioiiUAcniA'TA,ian order of polyps, in wlrieh the tentAcnla or 
arms, surrounding the mjhuth, ire covered with cilia. Lat. 
cilium, an eye-lash, brachia, the arm. - 

Otlioguape, a group,of rayed animals, like the Beroo, in which 
the cilia become the organs of locomotiod. Lat. f ilium, an 
eye-dash, aradior , I advance. * * 

Cmitr, the filaments attached to the jwsvs of certain fishes. 

Lat. cirrus , a tendril or eurl. 0 

CirriVeda , an order of articulated animals, comprising the 
Barnacles and Acorn-shclls. Lat. cirrus y a curl, and pcs. a 
foot. m 


Cocoon, the case or covering formed by an insect prior to its 
change into the perfect state. 

CoLEor' 



origin ot *the term, kolttos , a? sheath, and pteron , a wing. 
Comminuted, broken or ground down into small parts. Lat. 

comminuerc , to crumble into small pieces. ’ : 

Complicated, involved or formed of many parts. 

Concholooy, the department of science which treats of shells. 
Gr. kogche (pronounced conchc) 9 a shell, and logos , a dis¬ 
course. ^ b # 

Concrete, particles united or coa^vdhtcd into one body. Lat. 

concrescere, to coalesce into one mass. 

Concentric, having one common centro. 

Congealed, hardened or frozen into ice. »Lat. congdlare, to freeze. 
Congener, one of the same genus, but of a different species. 
Conglomerate, or Pupdingmonn, a rock composed of water- 
worn fragments of rocks and shells cemented together. Lat. 

into small 



Convoluted, Lat. convolutus, rolled together. 

^Coriaceous, resembling leather.' Lat. coriaeeus. leathern. 
Cornea, the anterior transparent part of the plobe of the eye. 
Corolla, the blossom or coloured petals of a flower. Lat. 

corolla , a little crown. S 

Coruscation, a flash or sudden gleam of light. Lat. corus- 
care , to flash, to twinkle. 

• m2 
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Cranium, the skull. Gr. Uranian . * 

Crepdscijla'ria, pterin applied to the Hawk-moths and*other 
( lepidoptcrous insects that fly in the twilight. /Lat. crepus - 
culurn, twilight. - * * 

Crinoid, a family of Star-fishes which have a resemblance to 
the form of a Gr. krinon , a lily, an^ eidos, form. 
Crustacea, the class of articulated animal^wRich includes the 
Crab, Lobster, and others possessed^ of a simil&r covering. 
<Lat. crusta ,*a shell or hard co Y , ejijjfg. 

Ctenoid, a term applied to a group* of fishes which haw the 
ddges of the scales shaped like the teeth of a comb, as in the 
* Perch. Gr. kte/is, ktenos , f A<«oinb, and eiaos, form.» 
CrcLOiMUNCiilA'tA, an order of taolluscous animals of the elfcss 
Gasteropoda , distinguished by having the gills placed round 
*. the lower cdg?of ti^e body, as fti the Limpet. Gr. kyklos, a 
circle, and branchiae, gills. * 

Cycloid) {i term Applied to a group of fishes which have the 
scales with circular or smooth edges, like those of the Her¬ 
ring. Gr. hvklosi a curve, and eidos, form. * 

^rCLOs'TOMi, an order of cartilaginous fishes, which, like the 
Lampreys, have a circular mouth eg pable of acting as a 
slicker. Gr. Ityklos, a circle, and stoma , a mouth. 

Cystic; ENtozoon, an internal parasite resembling a delicate 
tfyst or bladder. Gr. kustisy a bladder. • 

Decapitation, the act of beheading., Lat. dccajntare,to behead. 
Deca'poda, that division of the Crustacea which includes the 
Crab, lobster, Crawfish, and others having: ten feet. Gr 
deka, ten, and pous, a foot. 

Deglutition, the act of swallowing. Lat. glutid, I swallow. 
Dentine, tluj bony substance forming the principal component 
of the (froth. Lat. dens , a tooth. 

Dibranchja'ta, a numerous family of Cuttle-fish (cephalopoda) 
comprising nil species which arc furnished with two gills. 
Dip'tera, an order of insects composed of two-winged Flies. 

Cfl\ dis, two, pteron , a wing. •• ,4 

Diur'na, a term applied 1 tot lepidopterous insects which fly by 
day, as ButLdrfhes. Lat. diurnus, belonging to the day. 
Dorsal, belonging to the back. Lat. dorsum, the hack. 
DoRSiBRANdftA'TA, a wibo of Annelids which have the {fills 
placed on tie back. Lat. dorsum, the hack, branchiae , gills. 
Echinoder'-h at A, one of the orders of radiated animals: it 
includes the Star-fishes and Sea-Urchins. The term is ex¬ 
pressive of the appearance of their integument. Gr. echinos , 
a hedgehog; ana derma , a skin or covering. 

Edenta'ta, an order of mammalia, which comprises the Sloth 
and Ant-eater, animals which are either destitute of teeth, 
or have no incisors or cutting teeth. Lat. edentatus , without 
teeth. 


Effete, barren, worn out^ Lat. effodus , or effetus, decayed, 
past work. No 

Ely'tra, the sheaths or wing-covers of coleopterous insects 
(Beetles). Gr. elytron , a sheath. 
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Enamel, in. ahatomy, the smooth, and very hftitL substance 
which in. various forms is seen on the crown of the teeth. 

ENdft , H y ALA, the group of molluscous animals which (likerthe 
Snail) anLfurnished with a mad. The name refers to this 
disrlnguiBnid^ characteristic. 

Encrinite, a name given to 4 he “Stone-lilies," or fossil remains 
of the mno^WStar-fishes. Gr. krino §• lily. 

Entomologist, oBe convefsaat with Entomology, or the 
branch of science treating of insects. Gr. entoma, insects, 
and logos, a discoursed # % ^ 

Ent&mos ; traca^ ft tqrm jglven to the minute fresh-water Crus¬ 
tacea and otndfrs Having a fle:srible horny shell. Gr. enzomq, 

• inserts, ostrakon , a shell. T 

Ento'zoa, an ordA* of radiiitea aijimals composed of what are 
called intestinal worms. /Gr. entos, within, zoon, an animal. 

Epidermis, the transparent membrane lb at forms the covering 
of the skin. Gr. ifpi, upon, derma , the sfcin. 

Epjzoa, external parasites; an order of crustace^wjtich par¬ 
ticularly infest lishes. Gr. epi, upon, and 3 bon, an animal. 

Erran'tes, a # tribe of Annelids; tneir*name denotes their 
wandering habits. 0 m m 

Erratic, wandering,irregular; not stationary nor fixed. Jh at. 
erro, I stray or wander. # m 

Esculent, eatable; that which may he used as food. Lat. 
esculenta, meat. • 

Euphonious, having a sound that is pleasing to the car. Gr. 
oh, good or fine, and phone, sound. 

Exit um ATI ON'^hcidisinterment of that which has hfcen buried. 
Lat. ex, out of, ami humus, the ground. * 

Exudation, the discharge of moisture from a living body, by • 
the pores of the skin. Lat. ex, out,- and sudop I sweat. 

Exuviae, the cast skins or shells of animals. Lat. exu&, I cast oft*. 

Farina, the pollen, or line impregnating dlist of the anthers . 
of flowers. 

Fa sci 'cult, Lat. little bundles. - 


Fauna, the arfimgls that arff indigenous to a certain country 
or district. The term is dcrivta from the Fauni, or rural 
deities in Roman mythology. • 

Filament, a thread or fibre; a long thjead-like process. Lat. 
filuni, a thread. • 

Fission, that spontaneous division of the body which prevails 
in some of the infusory amtnalcules. 

Fissipaiious, reproduction by continual division of the body. 
It is observed among some of the Infusoria. Lat. fiseus^ 
divided, pario , I produce. 

Flora, the plants belonging to a certain country or district, 
Foliated, having leaves. Lat. folium, a leaf. 

Fossils, the remains of animals and plants found in different 
geological formations. Lat. fossihe , anything that may be 
dug out of the earth. ^ 

Frond, a term applied to that pdffof flowerless plants resem¬ 
bling true leaves. Lat. frons, a leaf. 
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Fbugi'vorous', feeding on fruits, seeds, &c. Lat. fruges, fruits 
or corn, and voro, I eat. 

Fuk^ulum, the booof a fowl, known as the “merry-thought.” 
Cat. furcula , a little fork. * 

Ganglion, a knot or centre of nervous matter.' An ciiginal 
Greek word. «- 

Ganoid, a term ajiplifed to a group of fisheu, - remarkable for 
the shining appearance of theft scales. * Gr. gcmos, splen¬ 
dour, and eiaos, form. - * . * 

GaWeko'poda, ’a class of mollusca*? .which (like the common 
Spoil) have the lower surface of tne body expanded itfto a 
t - muscular disc, that served 9 s an instruftieisfc for progression. 
Hence the term “ behy-foriWjpL” Gr. gaster, the helly, ard 
pous', the foot. ■ p 

Gelatinous, resembling jelly. j 

GiMm'PAiious, producing buds or gems. Lat. gemma, a bud, 
and pario, I produce. 

GemmulA*^ little gems or buds. Lat. gemma, a bud. 

GenUs— plural,* genera. Lat. A section consisting of one 
species, or a group of species of an indeterminate number, 
t> agreeing in some common characteristic. 

Geojjetihc, in accordance with the rules or principles of 
geometry. 

Gehjis, the apparent commencement or vory early stage of 
existence in animal bodies. * 

Globule, a littlo globe. Lat. globulus. 

Glottis, an organ situated at the upper portion of the larynx, 
and at the base of the tongue k Gr. glotta, the'tonguo.. 
Gkaulato'kks, ah order of birds known as “waders," and 
1 remarkable in general for the length of their legs, which 
gives them*thc appearance of being mounted on stilts. Lat. 
grallee, Stilts. 

Gbamini'vohous, Subsisting on grass. Lat. gramen, grass, 
and voro, 1 devour. 

Gkabjitcal, well delineated; described so as to convey to the 
mind a picture of a. cc^ain scene or incident. Gr. grapho, 
I point. c 

Gkegakious, haying the habit of living togother in a flock or 
herd. La^. grex, g^egis, a flock. - 
Gyration, a turning or whirling round. Lat. gyro, I turn 
■ - round. , 

Habitat, the locality or situation in which an animal habi¬ 
tually lives. 

^JSblianthoi'da, an order of Zoophytes, in which the animalr 
in their expanded state resemble compound flowers, like thi 
Sunflower and Marigold. Gr. helios, the sun, anthos, u 
flower, and eulos, form. 

Hemxp'tbba, an order of four-winged insects, comprising tht 
Field-Bugs, the Cicada, and others. The wings are partly 
membranous, and parti,* of a- tougher material, a pecu- 
. Uarity which has suggested the name. Gr. hemi, halt, and 
fateron, a wing. 
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Hehbi'vorotts, living upon herbs. The Herturora are those 
animals that feed on herbaceous plant# Xat. herha , on 
y Herb, and voro, I eat. . 

Hexeiiog e% eouh, of a different kind or nature. Gr. heteros , 
aRfercm^ afld genos, a- kind. * > 

Hexagonal, having six sides and six angles.. Gr. hex t six, 

W jonia, an angle. # • 

B merit% the Mhie between <Jie elbow and shoulder. 

Humours of the Eye, the transparent portions consisting of 
what are termed tlHk” \fatery, the “ crystalline,” and the 
vitreous” hftmoups. # 

•HyttKn'xATE, rs relire into close quarters during the printer 1 
■ scifeon. The Dormouse abtt the Marmot furnish familiar* 
examples of* hybematioif. Lat. hybernus , belonging to 
winter. J % 

Hydroi'da, an order of iSuophytes; sc^callfd from their resem¬ 
blance in. some particulars to the tabled Hydra. * 

Hy'duogen, a gas forming one of the component parts of water 
and of atmospheric air. Gr. hydor , water,W gennao^J. 
produce.® • 

Hymenop'tera, an order qtf insects comprising Bees, Wasps, 
and Ants: they f.re furnished with four membranous widfes. 
Gr, hymen, a membrane, and pterun , a wing. • 
Hypo'thesis, a supposition. • 

Ichthyo'looy, the departxrtcnt of natural history treating of 
iishes. Gr. ichthys, a fish, and logos , a discourse. 

Ima'go, term applied to Butterflies and other insects, when 
their transformations aje completed, and thgy assume the 
appoa^nco of the species jja its perfect state. 

Impetus, the force by which a body is impelled. # 

Incisors, the front or cutting teeth. Lat. incisores, a cutting. 
Incubation, the act of sitting as birds do on tggj, to devclope 
the contained embryo. Lat. incubo , I sit. 

Indigenous, produced, naturally in a country; not exotic. 
1n'dur\tfj>, having become hardened. Lat. indurare , to make 
hard. • m • • 

Induction, an inference or gsnlftal principle drawn from a 
number of particular facts. • 

In ffbobran 'chiat^ an order of mollusoous animals, having 
the gills placed under the projecting margin of the mantle. 
The term simply means, having the gills below. t _ 

Infuso'hia, the mass of animalcules so called from their abound- 
ing in certain animal and vegetable infusions. 

Inskcta, insects. They form orfe class of articulated animals. 
InbectTvora, an order of mammalia, the individuals of which, } 
like the Mole or the Hedgehog, feed on insects and worms. . 
Lat. imecta % insects, two, I devour. 

Insesso'res, the order of perching birds. Lat. sedere, to sit, ] 
to rest upon. i 

Integument, that which naturally invests or covers another ‘ 
thing. Lat. intego , I oovdr ' { 

Interstices, the spaces between objects. Lat. inter stitium. 
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Ixtf,r'tkbra’F&. without vertebras. The term is applied tQj all 
those animals 1#iich in oommon language are destitute of a 
skyll and'bacl^yne. _ * \ 

Iuides'cent, haying* colours likSr the rainbow. La£. iris* the 
rhinbow. * *r ' 

Isolated, detached. Italian, isola. * Lat. insula , an island. 
La'dium, in entomolofla. the lower lix>. Th vdabial palpi , in 


XAAiueuju, ui uiiLumuiu^y, uic upper up, . 

Lag^jn, a term applied to a small io^tor pond of water; the 
.. word Ib derived from the Spanish Utkina* 1 Lj.t. lacuna .«* 
LametiCA, Lat,, a thin plate on scale. , * r> 

Lamelijbkanciiia'ta, a class of fcjollusca including the- flysten. 
and other well-known Bivalves, in which tho gills are in the 
1‘orm of membranous plates'. V 
Larva, the caterpillar stl^O of the insect. Lat. larva , a mask. 
LAjRtax, in the higher vertebrate animals, i he organ of voice, 
ftituated*at the ujtper portion of the windpipe. 

LENS propcfftjf a small roundisli glass, shaped like a lentile or 
l>ean. Lat. lens, a biuu or lentile. Tho word rs applied to 
both concave aili convex glasses. 

Lrf*n)OPTi:RA, an order of insects to whi#h the Moths and 
Butterflies belong. The wings are covered with a mealy 
substance? composed of minute scales. Gr. lapis, a scale, 
and# pteron, a wing. * 

Ligaments, the bonds or organs by which the various articu¬ 
lations of the body are held together, Lat. liganwntum , a 
hand or tie^ b f * 

^obes, the roundcd«divisions on ^ic edge of a leaf, apd applied 
9 to portions of the animal frame of a similar form. 
Locomotion, the act of moving from place to place. Lat. locus 9 
a place, aipi ntotio, a moving. 

LorJiOBUANCr.r, an 4 »rder of fishes, in which the gills are 
arranged (as in tho Pipe-fishes) in small tufts. Gr. lophos, 
a crest, and branchitp , gills. ' 

Ma.cuW£A, a section of ten-footed crufctacca, distinguished (like 
thfe Lobster and (-ray-fish) * by the length oi the tail. r Gr. 
rnakros, long, and oura>, a tail. 

M* onesian Limestone, limestone which contains a portion of 
*Hie earth magdesia. • « 

-acopteevgu, one of Hie great sections into which the 
• osa&aaAfishes arc' divided. The rays of the fins arc soft, and 
#> general branched. Gr. malakos, soft, and pteryx, a wing, 
ts jftlbdivided into three drders, Abdominales, Sub-brachi- 
And Apodcs. 

tixiA, the class of vertebrate animals: it includes all those 
. That suckle their young. Lat. mamma , a teat. 
lammifeiiofs, having breasts or teats for the nourishment of 
the young by means of milk. Lat, mamma, teats; and fero> 
I bear. _ 

Manbib UTiJEt or Mandibles, orgwas for chewing. Lat. mando , 
I $t^w- Applied to the upper jaws of insects. 
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Marine, belonging to the sea. Lat. mare, the #e&. 
Marsupia'ta, an order of mammalia, containing the marsupial 
pouched animals. Lat. marsujnum^ i^mch. • 

HaimoleuSL a sepulchral building. The name is derived i*om 
oot of extAordinary ihagniticence erected 353 b.c. to the 
memory of Mausoleus, king of Caria. 

Maxillae, the jspKrs. In entomology, thfe term is applied to the 
Jower jaws of Insects. • % 

Medullary, roscmblmg marrow. Laf. medulla, marrow. The 
term is used m of the substance that unites the 

•ftirious parts of-thew^ertularian Zoophytes into one living* 
*• mass.— Vicie Sertularian." * • 

MeoaTuertoid Animals, a gafcfip consisting of extinct speSies* 
of the order Edentata . "Hie name is derived from one of 
colossal size, the Me fat her mm, Gr. megas, great, and 
therion , a beast. f 0 

Membranous, consfotinp of membrane. 9 
Metamorphosis, transformation; change of shago The word 
is taken from the Greek. • 

Microscopic? visible only by means of a microscope or mag¬ 
nifying glasses. • • ^ 

Mi oration, change dof residence; removal from one locality to 
another. The term is applied to those periodical changes of 
abode observable in many species of birds andotSer animals* 
Millipedes, insects possessed of numerous logs, and beldhging 
to the order Myriapoda. . 

Milt', the soft roe or spawn of the male fish; it is used to fecun¬ 
date the fJPa 9t roe of tin*female. # • 

Molars, thtf grinding teeth. Lat. molar is, grinding. 
Molecules, a term derived from the French, and expressing 
very minute particles of matter. f 

Mollusca, one of the groat groups into which •the animal 
kingdom is divided. It contains the* soft-bodied animals 
popularly known .as “ shell-fish." Lat. mollis, soft. 

Monad, \n atom that-admits of no further subdivision. Gr. 

monas, a &n\fh * ^ " 

MoNqfiltAPH, a written description of a single thing, or class 
of things. Gr. monos, one, and grtipha , I write. 

Moulting, the periodical change that takes place in the plu¬ 
mage of birds. • * # 

M ucus, slime, or slimy matter. # 

Multi valve, a term applied to shells which (like the Chiton) 
consist of more than two valveg. 

Myria'poda, an order of insects consisting of those which (like 
the Centipede and Millipede) have numerous feet. Gr* 
myroi, ton thousand, innumerable, and pous, a foot. 
Natato'res, the order of swimming birds. Lat. nato, I swim. 
NufitoFTERA, an order of four-winged_ insects, in which what 
are termed the “ ncrvurcs" of the wings are so disposed as to 
form a kind of network (as injihe Dragon-fly). Gr, neuron* 
a nerve, and pteron , a wingt 1 ^ 

Neuters, a name given to the working Bees, to distinguish 
them from the males and females of the hive. 
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Nictitating*Hemmhake, that which is colled thd 1 third eyelid 
in birds. 

Nuni*RANCHiAT4ta£SL order of jnollusks in which the gill£ aV; 
yaked or expoBeofasinEolisf Fig. 164.)* Lat. nufius, naked," 
branchue, gills. % ( + 

Ocelli, little eyes. Lat. ocellus, a kttie eye* 

(Esophagus, the goKefc • 

Olpactoky, slnemng, or havipg the sensed* oi smell. Ij&t. 

olfacere, to smell. - 

Omnivorous, eating food of every^y^fi, Lat. omnis, all, and 
«£ voro, I devour. ^ *«. ^ . • 

OraiiJiA. that order of repines under wHichtall serpent# art? 
** Included. Gt. ophis, a snalfoi ** • 

Organic* consisting of parts made to co-ojferate with each 
other, as in those which donstitii e the bodies of plants or 
fnimals. %- 

Organic Remains, jthe remains of animalsto plants {organized 
bodies)«^nnd in a fossil stato. 

' Organs, the parft or instruments by which oertoin objects are 
effected. Lat. orgafium, a machine or instrunfent. 

Oj thoce'raT iTEsf a l name given tfc a group of large chambered 
fossil shells, which are straight and tapering. Gr. orthos, 
strfiight v and her as, a horn. 

ObthgpxERA, an order of four-winged insects, in which the 
wihgs ore. longitudinally folted when at rest, as in the 
Cricket # and Grasshopper. Gr. orthos , straight, and pier on, 
a wing. 

Osseous Fishes, those that have*.the skolottfn dr bone. Lat. 

os, a bone. • t ^ 

Otolites, the car-bones of fishes. Gr. ous, otos , the ear. 

Ovisacs 8 ' j f ee 5 P tac l es for the eggs or ova. * 

Ovi'gerous Vesicles, the little bladders or cells in which the 
ova or germs of some Zoophytes ore observed. Lat. oca, 
eggs, and gero, I bear or carry. • ,* 

Oviparous animals, thoge whose^ young ar%, ploduced from 
eggs. Lat. ovum, an egg, and pario, 1 bring forth. 
Ovipositor, the. instrument by which eggs are deposited. It 
is remarkable ior its great length in &>mc species of insects. 

. Ovo-viviPARodb Animals are those* in which the egg is rup- 
• turgd^m the act of deposition,^and the young are brought 

OxrGj$i, a g&s which is onepf the constituent parts of water, 
and oi atmospheric air; it is essential to animal life. 
PackypebmAta, an order of quadrupeds, including the Ele¬ 
phant, and other animals distinguished by having thick 
skins. Gr. paehys thick, and derma , the skin or hide. 
Palpi in insects, the organs popularly termed “ feelers. 0 "feat. 
palpum, a gentle touch or pat. 

Papilla, small projections #r protuberances which resemble 
i ■ in form the nipple or the t^s of animals. Lat. papilla , a 

nipple. 

^SParasita, animals that ore parasitic, or draw their support 
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^rom the\odies of other animals io which tWy attach them* 
ysplves. Lot. parasitus , a parasite or hangei-on. 

JrecriN atkd, shaped like a comb. Lat. p^^en, a comb. * 
F£(Aymm\^cp iata» an qrdef of molluska in which (as nf the 
Buccinum and the Murex) the gills are shaped like the teeth 
of a comb. Lat. pectelt, a comb, bronchia, gills. 

Pectoral, be]f>f|fing to t^e chest. TJvb^pectus, pectoris, the 
•chest. 4 • 

Pedi'mana, 41 foot-handed’a term applied^ to some of the 
jponkey tribes* that lja*e opposable thumbs on the fedflj but 
* not on thm anterior extremities, or, as they ore Tjpuallj^ 
flRoned, “th“ hands.” + m 

Peduncle, in Botany, the stilt that supports the flower; in 
Zoology, it is employed—as also the word Pedicle—to 

denote a small stalk <pr stem; thus many of the crustaoea 
have eyes mounted on foot-stalks ot peduncles. Lat. pis, a. 
foot. • 


Pedunculated, having a stem or foot-stalk. • ••* mm> 
Pekenniukaj?chiate, that group of junphibious reptiles m 
which the gills are permanent. Lat. pere^nis, permanent or 
lasting, and branchicc, gius. ^ • 

Petals, the leaves dbmposing the corolla or blossom of a flower. 

Gr. petalon, a leaf. « 

Petrified, converted into stoyao. Lat. petra , a stone, and fl 6 ™* 
to become. 

Pharynx, the upper portion of the windpipe. • 
Phenomenon yterally that which may he seen; generally 
used to imply some strikilxg or remarkably appearance. Gtf 
phainorfiai, I appear. • 

Phosphorescence, the light caused by phosphorus; vei$ 
conspicuous and brilliant in some of the soft-bodied marine 
animals. * 

Phyllophagous, “leaf-eating”—a term applied to the Sloths 
and ^Lher animals of the some order. Gr. phyllon, a leaf, 
and phagn, to eat. t • 

Pn ymtologIst, tne conversant witb^ihe laws of animal economy, 
ontfhat knowledge which is flenotyd by the word 44 Physio¬ 
logy.” Gt. physia l nature, and logos, a discourse. 
Pigmental Cells, tKose which ccnttyn the colouring materials 
or pigments which givfc to the skin its peculiar tints. . 
Pinn-sj, wings or pinions. TJie ^rm is applied to the wing-like 
expansions of certain Zoophytes. “Pinnated,” in Botany, 
means leaves that grow in pain or like wings, from the leaf¬ 
stalk, as in the Ash or the Rose; and in Zoology, it is used to 
denote a wing-like appearance. 

Pisces, fishes—one of the classes of vertebrate animals. 
Placenta, a network of blood-vessels by whioh the young, of 
<most mammalia are nourished prior to birth. 

Placoid, a term applied to a group of fishes having scales of a 
broad flat form. Gr. plax^d }broad flat surface, and cidos, 
form. 

Plagio'stohi, the order of cartilaginous Ashes whioh includes 
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the Sharks £nd Kays. Gr. plagios , slanting, &nd stomp , a 
mouth. ^ v 

PLAS^koN, a ternP^pplicd to th$ shell pr plate that covers th? 

tower surface of the body of She Tortoise. > P j * 

Plbctognatiii, an order of osseous fishes in whfth vhc ja<fs arc 
united, as in the Globe-fish and Trunk-fish. Gr. plelctos, 
plaited, and gnafoo% % the Jaws. ' . 

Pollen, the farina or fine dus& contained m the others of 
flowers. : ■ 

Pol^a'stbica, ofce of the great divigridhs of { the infusorv ani- 
** majcules, characterised by the po&esrari of a nurabdT of 
sacs or stomachs for the reception of food. Sr. polys , nanny/’ 
paster, the belly. 

Polygonal, having many angles and sides. Gr. polys , many, 
and gonia, an angle. v * 

Po^jrPES, rayed animals Which were formerly supposed to par¬ 
take of tne nature of both plants and aflimals. The tenta- 

_ _culai wBtjl expanded, bear some resemblance to the arms of 

"Cuttle-fishes, Known to tho ancients as Polypi: hence the 
origin of the name * % 

Pgc,y>idom, the nomy sheath wifii which the soft body of the 
Polypes is invested. Lat. polypus , a polyp, and aomus, a 
bouse. « 

Prehensile, having the power of seizing. 1 Lat. prehendere , to 
Prehension, the act of seizing. c j[ take, seize, or catch. 

Primaries, the terminal feathers of the wings of birds. They 

£ row on the ports which correspond to tne bones of our 
ands. c ■ r ! 

Prismatic Colours, the beautiful rainbow tints produced by 
° the refraction of a ray of light by means of a prism. 

Prim e'val, belonging to the first or earliest ages. Lat. primum 
.ovum, the first time. 

Proboscis, a fleshy prolongation of the snout, as seen in the 
Tapir, or in the trunk of the Elephant. 

Procesw, an anatomical term meaning a projecting portion. 
In inis sense, it has a different Signification frbpi the pmo 
word as used in arts and^nanufactures. * 
Propagation^ the continuance of species; the generating of 
young individuals froui the parent sttfck. Lat. propagare , 
to multiply or increase. # * 

Vbo'totype, the first or original form or model. Gr. protos 9 
first, typos, impression, in Zoology, the term is applied to a 
species in which the characteristics of the group to which it 
gs are well developed. 

U)A, a class of moQusqp which have two membranous 
isions like fins or wings, and are hence spoken of as 
wing-footed. 0 Gr. pteron , a wing, and vous, a foot 
PAmonaby, pertaining to the lungs. Lat. ptutno , a lung.'t, 
PtJLMON ata, the order of mollusks which breathe by lungs ; the 
common Slugs and Snaili^re well-known examples of the 
* tribe. 

pcnyfo'NiGBADEs, the numerous tribes of Medusae or Jelly- 
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shea, which move by the contraction and wtpansion of the 


Pur^ insets ,jn that state which immediately precedes iSieir 
appearance in their perfect or Imago form. 

Quadrtt'mana, the order of mammalia yluch includes the Apes 
and MonkerIL Quadrat, a derivation of the Latin word for 

/- ^ 1 t ^1 ^ it A A i IB <1 » • 1 


ana MonKe§ r % fjuaarut, a derivation oi tne Juatin word ior 
•four* #Ld mantis, a hand, 4k the four feet of these animals 
may in somh degree be qped as hands. t 
Quadrupeds, fowr-footed animals— qualms, from qwttuor^ 
„ Tout, pcs , 5 pedis* a ?K>ot. Thg term is restricted to* those 
flSftt suckle their young; »qr, in other words, to the dasfe. 
• mammalia . ^ 4 

Quarry, the prey at which a ha^k is flown. 

1 U dial Lines, those wlpch extendjroni the centre of the 
Spider’s web to ^he circumference, Thus forming the" ratJK of. 
the circle/ • 


Radi a'ria, that division of the Hayed aniiqjils* ilr which 
radiated structure is most conspicuous, as m the Star-fishes , 
and Jolly-fishes. * # 

Radiated Animals, or Hadiata, one of the primary grofltos 
into which the Animal kingdom is divided. In than the 
nervous system, so far as it has been observed, presents a ■ 
rayed or radiated arrangement. • 

Ramification, extending or branching out in the manner of 
the branches of a tree. Lat. ramos facere , to make branches 
or bough** % 

ItArxo'im , an order of bird#which includesJ;he Falcons, Owls, 
and othft* birds of prey. Lift, raptor , one who seizes, drag^ 
or takes away by force. 

Raso'res, the order of 44 scraping birds.” It includes the Hen, 
the Turkey, and other barn-door fowl. # Lat. ralbr, one who 


scrapes. 

Rkttcui^ted, presenting the appearance of network/ Lat. 

* i ml ■ it 1 * S x <1 * < n > 1 • ■»« -i 






Reti\actilA capable of being drawn back, 
past. retractum, drawn or pulled^back. 


Lat. retrahere , 


Rodentia, the order^>f mammalia known as the “gnawing” 
animals, including the Hare, the* Rat, and the Squirrel. 
Lat. rodere , to gnaw." 4 

Roe or Pea, the name givenjo the mass of the ova of fishes. 
Roti'fera, one of the two preat divisions of the infusory ani¬ 
malcules. Their name is derived from certain appendages 
which present an appearance resembling that of wheels in 






n 
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Ruminan'tia, that order of mammalia which includes the Ox, 
die Sheep, and other animals that chew the cud. Lat. 
*ruminare . 


Saccharine, sugpffry; having the properties of sugar. Lat. 
saccharum , sugar. 

Sai/ria, au order of Reptiles, 'Somprising the various tribes of 
Lizards. Gr. saura , a lizard. 


fl 
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Scan so rial, clfcnbing. Lat. scandere , to climb. _ i> 
ScuTLBBANCHiA'xj^an order of molluscous animals which h.ayo 
* the fdlls proteST^A by a shield, Lat, scutum, a shield, 
franchise, pills. * / v* 

Second a kies, the feathers belonging to the wings or birds, and 
which prow on the bones corresponding* to those of the fore¬ 
arm* or that partSetween the wfist and tV tfbow. 
SecondajIy liocx.s, “ an extensive series of the stratified ror*ks 
which compose the crust of th^ glohr, with certain charae- 
t&f's in common, which distinguish them from another series 
f below them, called primary* and ffon*** thii d series above, 
*hem, called tertiary —LyjfiiL. ° . A 

Sedentaky, routining at re*t$ _ motionless, t inactive. Lat. 

sedetil'arius, from sedere, f to sit. 

Sektulaiuan Zoophytes, those wH,ch boar a mjoniblunco to 
, t.iiniuture plants or ffewers. Lat ?serfu/t t a little nopgay, 
wreath, or chiipJct of flowers. ^ ' F 

Jil^iLN, sitting 1 l . used sometimes in contradistinction p> pe¬ 
dunculated: xlms the eyes of some crustaecp. are Sessile, 
while those of pthers are said tp be pedunculated, or on foot¬ 
stalks. 

Si lex* the earth entering* into the composition of flints. 
Siliceous, Pinty; principally composed of the earth silox. 
SrrriACLES, Lot. sptraculum, a breathing-hole. 

Steunum, tlio breast-bone, or the flat bone occupying the front 
of the chest. 


•Stkata, Stimtcm.—“T he terra stratum, derived ftoni tlu* Latin 
verb sterfoo, t<^ strew or lay out, means a bed or mass of 
matter spread out over a certain surface by the action of 
1 water, or in some cases by wind. The deposition of suc¬ 
cessive layel* of sand and gravel in the bed of a river, or in 
a canal, ^fiords a perfect illustration both of the form and 
origin of stratification. 1 f —J * yell. 

Strkpsip'tetia, an order of insects consisting of tlie family of 
the cBtylopS. The term is derived from the Gre$u strepho, 
to twist, and pteron , waving; the first, pait of'rtrings Neing 
absent, and represented bty twisted rudiments.’ ^ / 
Sxukiones, the family of cartilaginous fishes comprising the 
Sturgeons, r- r * 

Sub-caudal, a term descriptive of tne situation of the pouch 
of the Pipe-fishes, which is cl the lower part of the body and 
near to the tail. It is, of course, applicable to any "Other object 
similarly situated. e 

Suctoiual, sucking. Lat. suctus. The word is applied to those 
tribes of insects that obtair tlieir food by suction. 

Sutejuncumbent, Lat. super, above, incumbent* , lying or lean¬ 
ing upon: a geological term used in describing the portion 
of stratified rocks. ^ ^ 

Tectibkancbia'ta, on order of mollusks, in c Which the gills are 
concealed under the fold mantle, as in the Aplvsia or 
Sea-hare. Lat. tectue , covered or protected, and brdnchice , 
gills. 
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Ten tacitly, retractile organs surrounding the month, and used 
I' .many aquatic animals for seizing their prey. 

Tf ^ rest rial, connected with or relating to *he earth. Lat. 

tei m a, theVarth. • # 

TKiiTfA Aies, fl\uleathers in the swings of birds which grow tta. 
the humerus, or bone corresponding to that between the 
elbow and th(* shoulder. 

Tnnmnv Socks ' a series sf sedimentary^ rocks with charac¬ 
ters which distinguish 1 hem From two other great series of 
strata—the secondary jt^d* the primary—which lie beneath 
1111™.**—LyguJ m 

'.Lloss, latkd, divirieu into squares# The term is applied* to a ’ 
* psuenient formed oS square-fliiped stones, o&pn of different , 
colours. Lat. tessera, a square, tile. m 

Test ha, mojjusks with aAhelly Vovuring, such as the*Snail, 
the Whelk, tb«^-Qy^t(T.r Lat. testa, j l sh#ll. 

Ti«>Ttioi> A'T\^fi)at Xrder of Reptiles which includes tiffo Tfr- 
IniscK. Lat. f n stutlo, a tortoise. * * 

Tuonvx, the che>t. In the true insects, the o^afti ; Ff>J r locoing 
lion, whelficr wings or legs, art 1 attached to the thorax, 
Thysv'nouka, an order of apterous orwingk-ss insects, which 
have the tail fringed with numerous minute hairs, til*. 
Ihysoaoi , fringes, and oara, the tail. • 

Tojuuditv, that state of rest observable in the bybernating 
animals, in which thoy r rer-ain without ex* rting any” o£ the 
powers of active life, and with diminished annual heat and 
respiration. In many cases the word implies benumbed with 

ooia. * • # # * 

Tilvchk'a, Ijie windpii>o. m • _ . * 

Transmutation, the changes winch animals undergo in their 
progress from the ovum or egg state, until they assume the 
appearance of the perfect animal. # ^ 

Tkynsitory, continuing but a short time.* 

Translucent, permitting the light to pass through. Lat. 
transi ‘'ore. 


TitA' r svEit?N, across, being in a erost* diroetiorf. Lat# trams- 
v\ "stis, .rom transvrrtere , to.;turn across. 

Tuilojut^.r, a tribe of extinct erusti.ceouH animals, so oalled 
from the>b ly heiLg composed of throe lohes. 

Tripoli, a powder used for polishing metals and stones, first 
imported from Tripoli. It is composed in a great degree of 
the nm' v cases of Infusoria. 

Tiu eon, with three feet, or resting on some support of an anulo- ■ 
gous kind. Or. treis, three, and pous , a foot. 

Tiu iiadtate, arranged in the manner of throe radii, or Lines 
proceeding from the same Centre. 

Tujjekoles, small pimples, or similar excrescences, giving a 
rough or warty appearance to the surface. 

Turn’Ll n ranch i -/ta, an order of mollusks, to which the Verme- 
tus belongs. The gills in some of the species arc arranged 
in a somewhat tubular fir a, and follow all the windings of 
the convoluted shell. 
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Tunica't^, n class of molluscous animals, having 1 a leathery 
or a membranous covering, instead of one formed ofc^Jielly 

uia\ery*« % c- 



of a particular group. 

Undulation, a i$o««juient in curved or offing lines resem¬ 
bling that of a wave. Lqjt. tfndulatm, irom ifhcla, a wave. 
Unique, singular, single, one only. French, 

Univalve, a Jtcrm applied to if jjipll wlijjL'h, like that of tin* 
^Whelk or the limpet, consists t4‘ ojvly o*c piece. ** r 
Vacuum, a space uaoccipitAl by matterusually qjtfjdoyed 
*■ to denote ;? spaoO'fn.ra width, the ain has been exhausted! , 
Ventral. belonging to the belly. Lat.-reo/ftf*, rmlritt, the belly. 
VENaStTCLiii, u term aj pliec? to onA or to two ot the cavities in 
, thg heart of life vertebrate aninfnls. t - 
^vKMiFOUM, worm-shaped. Lat. vermi#, a worn. 

Veiimj igADE, moving like a worm. Lat. vermis, a worm, and 
— gruttifft'l advance. r 

Veiitebkai, Column /—“ Vertebral, as consisting of segments of 
the skeletonrwhich turn on<* upon the other, and u> being 
^ the centre on which th’i whole body can bend and rotate; 

from the Latin, rrrto, verier ?, to turn.”-—O wen. 

VesiCle, n small enclosed space like a little bladder. Lat. 
OKsicula* * 

VItjkati us, possessing the power to vibrate. Lat. rihrarr, to 
shake? 

ViTALTSED^ith the power of sustaining life. The term is ap¬ 
plied to water containing^atrnosphorie air, and which is 
e thereby fitted for the respiration of aquatic animals. Lat. 
vita, life. % 

VIVIFIED.^ndued with life. Lat. vivere t to live— virijicare, to 
cause or give life. 

Vtvj/panoub, producing the voung alive. The wordds used in 
opposition fo oviparous, already mentioned. 

Weaiden Formation, a geological term to a jftvsh- 

water deposit in the {Soufcli of Kngland. It bc^ongy.o tin* 
upper part of the secondary series of rocks, and* allots the 
former existence in that region of a Xtrgc ri v jr 
Zoology, that 'department; of science that treats o 4 the struc- 
, ture, habits, and classification of animals. Gi r zw>n, an 
animal, and logos, a disco*urs6. ** 

Zoologist, one who has acquired a knowledge of Zc >1 o fry. 
Zoophytes, a class of radiated animals, formerly s opposed to 
partake of the nature of both animals and plants. Or. soon, 
an animal, and phyton , a plant. 


the end. 
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